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Introduction. 


Work in conuneclion with the investigation of the 
diseases of coffee was taken up as early as 1915 and a 
temporary laboratory was set up in Koppa, while field 
work was also carried on in the Koppa estate on a plot of 
land kindly placed at the disposal of the Department by 
Mr. [F. Pilkington. The Entomological side of the inves- 
tigations was carried on in the Hassan District, bit there 
was no chance of investigating the inanuring and cultiva- 
tion of coffee and still less the selection of plants on 
scientific lines. [Ti was deemed necessary to have an ex- 
periment station for investigating the problems of coffee 
on a sysielnatic scale, an arrangement which would also 
give an opportunity for systematic and concentrated work 
in one area as opposed to the sporadic and scattered work 
that had been possible till then. ‘The planters who 
were approuched in this connection agreed to the pro- 
posal and legislative permission was sought to impose a 
cess of two anus per sere on every block of land classed 
as coffce land exeepl where the area was filteen acres and 
under. The Governinent avreed to contribute an amount 
equal to the cess revenue and the amount was to he ear- 
marked as a, separate fund for the purpose of investigating 
the coffee problems. The legislature finally approved of the 
scheme and the station was start-d in December 1926. 
For the preliminary work a stun of Rs. tivo thousand was 
siven by the United Planters’ Association of Southern 
India who also gave an additional sum of five thousand 
ropees the next vear. 


Location. 


The fatni is situated im the Adigvbail village of the 
Koppa Taluk in the Kadur District and is about five miles 
from Balehonniur on the Koppa road. ‘Pwo inties of road 
has been laid from the farin and the farm: road joins the 

{ 


2 


main road at about 400 yards after passing the 29th mile 
towards Koppa. The road is accessible at all seasons of 
the year. 


Area and Description. 


‘I'he first work on the farm was taken up on esta- 
blished coffee and this was rendered possible as Mr, C., 8. 
Crawford, owner of Guntenaitk and several other estates, 
gencrously offered 18 acres of growing coffee Jand and 18 
acres of virgin jungle for a nominal lease, the farm agree- 
ing to pay the land tax amounting to 66 rupees per year. 
In addition, fourtcen acres of goumal which were under the 
contro] of Government and 165 acres of virgin forest land 
were included in the area of the farm. Recently the Gov- 
ernimcnt Mave sanctioned the purchase of the area already 
leased from Mr. Crawford, and a further 65 acres of coffee 
"at a total cost of Rs. 20,000. The total area of the farm 
is therefore 280 acres (Map I.) of which 82 acres represent 
growing coffee 15-20 years old, 185 acres of jungle fit for 
growing cofiec and 15 acres of land useful for crazing of 
cattle and buildings. ‘The soilis of varying character and 
represents, about as fully as 1t is possible in any one locality, 
the different kinds of soil upon which coffee is now grown. 
The raintall of the station is normally about 100 inches 
although within the last three years the fluctuations have 
been high, The following table furnishes the rainfall of 
the station from 1926 to date inonth by month :— 
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The elevation is about 2,700 feet above sea level and 
it is therefore slightly below the level thatis usually con- 
sidered most suitable for the growing of Arabica coffee. 
in spite of these drawbacks, the farm satisfies certain 
other conditions for laying out scientific experiments 
properly. It is obviously impossible to supply in one place 
all the conditions prevalent in the coffee area of Mysore 
where the clevalions range froin 2,500 to 4,500 feet above 
sex level and rainfall from 50 to 300 inches with soil 
ranging irom atinost grass land of the savannah type to 
ferizle ever-green forests. ‘The environment in which the 
farm 18 situated falls within the limits specified above. 


Buildings and Accommodation. (Seo Plan f.). 


+ r * 
At present there are 22 buildings as shown below :— 
1, Laboratory with Gas House, (See Figure 1). 
Frontispiece. 
2. Guest House with Indian and European Kitchen 
and Garage. 
3. Seven Staff Quarters, (See Figure 2). 
4. Hour Cooly Lines, (See Figure 3). 
& Power House and Workshop. 
6b. Stores. 
?. Propagating House. 
&. Pump House. 


Electric lights, gas and water are available on the 
farm and ib is proposed to supply filtered water for the 
quarters and the laboratory in the near future. 


Administration. 


The staff consists of a Manager, Assistant Manager, 
i Piant Breeding Assistant, a Clerk, two Mcchanies and a 
peon. ‘Lhe routine work of the farm is controlled by the 
Deputy Director under instructions from the Director of 
Agricuiture. ‘he more iniportant phases of work are 
discussed and decided upon by the Director of Agriculture 
and the Advisory Board consisting of five gentlernen re- 
presenting the planting interests in Mysore and South 
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India. The Board usually meets about four times a year, 
reviews the work done and offers fresh suggestions for 
work, The following list gives the names and addresses 
of the members constituting the advisory committee at 
present :— 


ih. H. Young, Hsq., Oosoor Estate, Saklespur 
P. O., Representative of the United Planters’ Association 
of Southern India. 

. Hajee A. Mohamed Hussain, Ksq., Kardibetta 
Hstate, Kenchammana Hoskote P. O,, Representative of 
the Indian Planters of Hassan District. 

I. B. Malle Gowda, Esq., Togarihankal Estate, 
Chicktwacalur, Representative of the Indian Planters of 
Kadur District. 

$. Pais, Bsq., Mudaregundi Estate, Mudigere P. O,, 
appointed by the Mysore Government. 

G. V. R. Frend. Fsy., Guotenatk Estate, Balebon- 
nur P. O., Represcutative of the Mysore Planters’ Associa- 
tion. 


Following an arrangement come to between the Mysore 
Government and the United Planters’ Association of 
Southern India, Mr. W. W. Mayne, Scientific Officer of 
the Association works on the Station under the direction 
of the Director of Agricuiture, Mr. Mayne, joined duty in 
October 192k, 

The progran:ume of work laid cut by the Director of 
Agriculture has been spproved by the Government in 
their letter No. D. O906-6--A & TX, 252 27-4, dated 
Bangalore, 20th March 1928, It is given as an appendix 
(Appendix A.). 


Laboratory and Library Equipment. 


The laboratory is equipped with all the apparatus 
necessary for a study of the diseases of cofies and for work 
on cofice breeding, this being work that must be carried 
out on the spot. As the Agricultural Departinent has a 
Inlly equipped cliomical laboratory with a fairly large staff 
in Bangalove, ib is unnecessary at present to provide 
laboratory facilities for chemical work on the station. 
The necessary work connected with the preparation of 
sanplos will be carricd out on the station and the samples 
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despatched to Bangalore for analysis. The luboratory 1s 
also provided with ¢ gas, water and electricity. It 1s pro- 
posed later on fo make special provision for Entomological 
work in the shape of an insectary. 

The library is provided with standard reference books 
on plant diseases and plant breeding, and an attempt is 
being made to eather from all parts of the world every 
pubheation on ‘coffee which is of wny value. A special 
room in the laboratory building has been set apart for 
library and herbarium purposes. 

Government nave sanctionee the establishinent of a 
Meteorological Stasion on the fariun and the necessary 
equipment including wet and dry bulbs, maximum and 
minimum thermometers, standard barometer, anemo- 
eter, aud windvane have been obtained and have been 
mstalled. in addition it is proposed to equip Te*statjon 
with an automatic sunshine recorder to give informatio . 
on a subject which has received seanty attention tn the 
ghats where the influence of the monsoon is greatest. 


Experiments in Progress. 


Chemical work.~-The work has been continued prac- 
tically on the same lines as hitherto. A brief resume is 
given below and the data obtatned till now are given in 
Appendix B. 


General manuring.— Vesting of the effects of Nitrogen 
(Nj, Phosphoric acid (P) and Potash (1K). N plas Pp, Pp 
plus K, N plus K, and N plus P plus K both in presence 
and absence of lime. ‘The dosage is 25 lbs. N, 37°5 lbs. 
0, and 60 lbs, K,0, : 


. NSFenous manuring.—Originally this experiment 
consisted of testing ammonium sulphate, oil cake, floranid 
and green manure as sources of nitrogen for the plant, 
the other two plant foods bemg supplied uniformly for all 
plots. ‘Their effect was studied both in the presence of 
line and its absence. The green manure experiment has 
been replaced by sadium nitrate and the test is being 
carried on with nitrate of soda kindly supplied for experi- 
mental work through the Chilean Nitrate Committee. 


Dosage expertments.— The best dose of mxture to be 
eiven for coffee is being detcrmined by giving 25 Ibs. N 
per acre, 31'S N per acre and 59 lbs. N per acre, the other 
iwo ingredients being proportionately increased to inaintain 
the ratio of 2:3:4 of N, PK, 


Phosphate Harperunents.—Similar to the nitrogen 
series, superphosphate, basic slag, steamed bone and raw 
bone are being tested as sources of phosphoric acid supply 
for the plants, the remaining two plant foods being the 
same. Its effect in the presence and absence of Jime 1s 
also being investigated. 


Potash series.--The same type of experiment bas been 
carried on to decide the relative merits of potassium 
sulphate and potassium chloride as sources of potash 
both in the presence and absence of lime. Map IT shows 
the location of the manurial and other cxperinents. 
With the acquisition of the extra area of coffee, manurial 
experiments are being greatly expanded with the object of 
obtaining the most accurate information possible on the 
manuring of coffee. 
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MYcoLGGICAL. 


Importation and testing of new types of sprayers.— 
During the year, in addition to the one gallon pressure 
sprayers which were lnitherto used for work, three different 
types of sprayers were Imported and are being tested for 
comparative etlicacy and cost. 

The Drake and Fletcher Headland Sprayer worked by 
three men at the pump, four fer the hose and one for 

avitating and supply of the mixture, at a nominal pressure 
of 200 Ibs. per square inch and an cffective pressure ranging 
from 150—200 lbs. can spray onc to one and a half acres 
perday. Tlns sprayer is shown in Figure 4. 

The Helder Battery Sprayers six, cach of 22 litre capa- 
city, worked by a vang of eivht men, six to carry sprayers, 
one to pump atid one t0 supply the mixture can with 
spraying approxunatcly the same area. The spray is finer 
but the weight of the sprayer with the liquid is about 80 
lbs. and very few people among the coffee estate labourers 
can carry this weight on their hack and carry on spraying 
for any iensth of time. <A smaller container will be inost 
likely an efficient substitute. ‘hese sprayers are shown 
in Figures 5 and 6. One of them is being charged. 

Motor Sprayer. — This is a power sprayer manufactured 
by Holder with four lines of hese (the origmal machine 
euricd only two and the four hose arrangement has been 
specially designed for the Department) and can bandle about 
three acres per day with a gang of six men four for the hoses, 
one fer supplying spray mixture and one for attending to the 
eugme. ‘The petrol consumption is about two gallons per 
day to which has to be added one bottle of mobil oil. The 
cost 18 likely to work out slightly higher than in the case of 
the Headland Sprayer but the spraying is very even. For 
laree estates machines of this type seem to hold out con- 
siderable promise. This sprayer is shown in Figure 7. 

2. testing of Alum DBordeause with ordinary Bear- 
deane netvbire and furgicidal dusé has been undertaken ou 
the farm and the cffects are being watched. Although vo 
quantitative data are yet available, the indications are that 
the alum Bordeaux is just as effective as ordinary Bordeaux 
in the control of lack Not and Leaf Disease of Coffee. 
The powder dust ts distinctly inferior as a means of control, 

3. Dusts itported from America, Kolo dust, 
Bordeaux dust and Oxidised sulphur and one dust, Vermi- 
nite from England, have been tried as a means of controlling 
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fungus diseases. Even with the very best efforts, it has 
been found that none of them has been effective mainly 
because it will not stick to the ander surface of the leaf. 
A new dust put up by a Boinbay firm which had copper 
suiphate, Hme with large percentage of magnesia and 
casein ground into a fine powder was apparently enquired 
after by a fow planters and as the laboratory tests of this 
dust gre unsatisfactory, a note was published » in the 
Planters’ Chronicle by the Director warning the planters 
against the purchase of this material. Another firmtn in 
Bombay has attempted to put on the market a patent pre- 
paration apparently containing raw sulphur ground inte 
a faiviy fine powder and screened through a mesh, as a 
fungierde. It has not the same fineness as the Kolo dust 
and stands still less chance of adhering to the leaves. 

. 0°“ Testing of ordinary and half strength Bordeauz.— 
To test the relative elHciency of a weaker strength of 
solution, an area was marked and sprayed with a 5-5-100 
(weak! solution as opposed to a 5-65-50 solntion in Novem- 
ber last. Ufalf of if has been resprayed with similar 
streneth of solution to watch the effects of one spraying 
as compared with two sprayings of ordinary weak solutions. 

5. Testing of the effect of various adhesive with 
Berdeaux,---This work is being carried out with a number 
of adhesives to ascertain which is the most efficient in 
hoiding the spray on the leaves. While the results of 
experiments with different sprayers and sprays are not yet 
complete, information of great practical insportance has 
already been obtained. Ag the area of cotfec sprayed 1s 
increasing rapidly and as the interest in the subject has 
spread to all classes of planters, it has become necessary 
to publish at once the results of our investigations so far. 
This is being done. 

6. Moss control work.—Repeated enquiries have been 
recelved in regard to a method for controllimg moss on coffee 
stems as it is believed by some planters that moss growth is 
deleterious to the prowth of coffee plants. Trnals have been 
made with sulphuric acid, copper sulphate, iron sulphate and 
lime either singly or in combination and the results till now 
indicate the possibility of controtling this epiphyte by the 
use of iron sulphate either singly or in combination witu 
copper sulphate, ‘The progress of the development of moss 
on these stems will be watched during the pregent monsoon. 

7. Blackrot Investigation.—-For taking up a study 
of the causes which are responsible for the outbreak of 
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the black rot, plants which had a very heavy disease have 
been marked and ure being watched to find out if these 
will serve as centres of infection during the coming 
season. Infected leaves collected two years ago were 
placed in boxes protected with rabbit netting and allowed 
to remain in the estate under as natural conditions as 
possible. Some of these old infected leaves were then 
attached to healthy leaves on coffee plants during the last 
monsoon, ‘The discase spread on to the healthy “leaves 
from the old diseased ones. ‘Tins definitely establishes 
the fact that the disease is carried over through the dry 
season on the old discased leaves. 

8. Work of the Sctentiie Officer, United Planters 
Association of South India.—As stated above, Mr. Mayne 
joined duty in October 1928, After a preliminary tour 
in the main coffee areas of Mysore and Coorg @emapable 
him to become tatniliar with the problems awaiting investr- 
gation, Mr. Mayne took up the study of certain inportant 
diseases of coffee. His attentiou has, up to the present, 
been devoted inainly to leaf disease, "die back’ and the 
various root diseases of coffee. ‘Two isolated blocks of five 
acres each, in two different soil areas, have been set apart 
for Mr. Mayne’s use. On these ne will be able to study 
the progress of the various diseases in the field and will 
at the same time be able to carry out infection experiments 
under field conditions. He will further be able to co-operate 
with the plang breeding section of the station in studying 
the resistance of the various selections of coffee developed 
or tested on the station to the tmportant diseases which 
attack cofiee in South Tudia. This co-operative study is 
certain to lead to valuable results. 

lintomological work—The attention of the Entomo- 
logical Section is being devoted, at present, mainly to the 
study of colfee borer. ‘This work has to be carried out in 
areas and on estates where borer is particularly prevalent. 
As field investigations have been in progress in a number 
of these estates for scveral years it would be inadvisable tc 
discontinue this work now even were conditions as regards 
borer infestation favourable for stady at the station. As 
a inatter of fact, there is very little borer attack on the 
station and if would seem tobe unwise to change condi- 
tions by the cutting out of shade so as to favour an increase 
of borer, more especially as that would undoubtedly 
interfere with the other experimental work being carried 
on. 
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One problem that is being taken up at the station is 
the possibility of preparing a combined spray to contro! at 
the same time leaf disease and green bug. There is some 
evidence that where spraying with Bordeaux for the 
control of leaf disease is practised green bug increases. 
It is too early to say whether this will prove a serious 
obstacle to the introduction of spraying with Bordeaux, 
but it is certainly necessary to be prepared for such a 
contingency. Work has been taken up on the station in 
this connection in collaboration with the Entomological 
section of the Department but no definite results have as 
yet been obtained. 

Plant Lreeding work, --The work has consisted of 
experiments given below and no results can be reported for 
a considerable time to come as coffee does not come to full 
bearjawwan til about five years old and then the accumulation 
6f data will take some more time after that, 

‘¢} Improvement by sclection in Arabica coffee for 
high yield, . 

Improvement by selection in Kobusta coffee for 
high yield. 

lhuprovement by selection in Hybrid coffee for 
high yield, 

'b) Grafting of Arabica suckers on Rabusta and 
Liberian coffee by cleft and double cleft methods and 
approach crafting on Robusta and Arabica seedlings, he 
orafts have been successful and a number of them have been 
planted out in the field to test their performance. ‘here 
are about 300 grafts in Lhe nursery and they will be planted 
out in the field this season. Investigations as to the best 
method and most satisfactory time for grafting have becn 
carried out and are being continued. figures 8 and 9. 

(¢} Growing of hybrids of Liberica-Arabica and 
Robusta-Arabica and studying their progeny. Work has 
also been done with regard to selfing selected coffre plants 
and artificially pollinating Robusta, Arabica, Kent and 
Netrakonda. The seed will be used for further breeding 
work. 

(d) Testing of varieties of coffee for yield and 
disease resistance notably such varieties as Maragogype, 
Canephora, Golden drop, Uganda, Quillou and Excelsa. 

(e) Selecting for resistance to root rot by collecting 
seed froin plants surviving in heavily infected arcas. 

Other crops.—A plot has been laid out for testing the 
suitability of different green manure crops, notably boga- 
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medaloa, Leucaena glauca, Crotolaria striata, Cassia 
hirsuta and Cassia tora. Secds of other green manure 
plants have been imported from Ceylon to extend this 
work m the comune season. ) 

Results of work on the Chemical side up-to-date are 
tabulated in Appendix B. Further work will be necessary 
before any conclusion can be drawn. The nature of the 
Mycological and Hintomological problems is such that some 
time must elapse before definite results can be obtained. 
On the plant breeding side extensive selections have been 
made and this work will be continued vigorously in the 
next few years. <A list of plants now growing is furnished 
in Appendix ©. 

Programine of work for the next year :— 

(1) Continuing the work on the lines already laid 
down by the Director and approved by the Goversaregt. 

(2) Extending experiments on the control of moss’ 
from the point of view of farm economies. 

(3) Developing the 65 acres of coffee land newly 
bought by means of spraying and cultivation. 

(4+ Laying ont new experiments on testing of 
additional inanures such as Aimmophos, Monammonphos, 
Parry’s mixture, etc., In consultation with the Chemical 
Section. 

15) Takine up plant breeding work on cardamomms 
by importation of seedhngs from the cardamom estates in 
South India and the Bombay Presidency and by select- 
ion in the areas in the State. 

(6) Laying out plots for testing discase resistance 
by infecting the soil and planting the seedbngs from the 
plant breeding section in this area to test their relative 
resistance. 

(7) Artificial hybridisation of Kent, Arabica and 
Frobusta viricties and studying their progeny. 

(8° Laying out manurial experiments for studying 
the effect of manures on young coffee plants (frotn one 
year old up to the time of coming to bearings 

(9) Laying out cement cisterns for studying the 
effect of line on coffee and taking up work on Hydro- 
gen ion coucentralion, 

(10} Continuing to give advice for control of dis- 
eases of coffee and visiting estates as far as possible for 
selection work, 

Whule the programme laid above is only for the next 
year and tentative, additional work is being done both by 
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the Entotnologist and the Chemist in other coffee growing 
areas of Mysore. Mr. Alayne, the Scientife Officer of 
the United Planters’ Association of South Iadia, who has 
exccllent opportunities for visiting other coffee areas 
outside Mysore will, in the course of his work, tackle prob- 
lenis which are not inehtioned above. In addition the 
staff of the station is always willing to take up any other 
problems that aay be brought to its attention by, the 
planters and investigate them as far as tune and facilities 
permit. The study of the weed flora of the estates will be 
taken up as far’ as possible to correlate characteristic 
vegetation with the ¢oil types in coffee areas. 
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APPENDIX A. 


Programme of work for the Coffee Experiment Station, 
Balehonnur.” 


MAIN. PROJECTS. 


The inain projects on the farm: may be outlined under 
the following heads :-~- 


(t) Chemical.--A study of the tmanurial require- 
ments of coffee. 

(Q\ Botanieal—-An attenupl to nuprovce cybhag in 
vigour, quality ane discase resisbance through selection 
and hybridization. 

{¢ Myecologieal.-- A study of thediscases of colfce 
the chief of which are leaf disease, black rot, die back and 
rool rot with the object of bringing thei under control. 

(di) Rntomotugicat.—-A study ol the insect pests of 
coffe: the chief of which are green bug snd coffee berer, 


(at: Uhemicai—For the purpose of carrying on 
manurial experiments ib 1s necessary to use coffee of as 
uniform & character as possible. The erowing arena handed 
over by Mr. Crawford fulfills this requirement to as great 
a devree as almost any area I have seen. Of this area, 
only the most woiform: juner portion tras been laid out in 
plots for the testingof different mannrial treatments as 
Ulustrated in the enclosed plan (Plan £1). The balanee of 
the area not being very suitable for iusnurial expertinents 
will be used for experiments on leaf disease and dic back, 

e two diseases which are to a certain extent prevalent 
on this particular piece. 

‘This wanurial area should be reserved for the purpose 
for at least ten years by which time we may have another 
area planted up and brought to maturity which can be 
used for the purpose. 





* This progmamme was prepared and appraved by Govern- 
mont in 1928 ab whieh time we had anly !7 acres of mature coffers, 
The recent addition of 65 seres has enwble:l us te embark ona much 
wore extensive scheme of experiments und spraying than was then 
possible. 
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(0) Botdnical.—The work ow breeding for vigour, 
quality and disease rcosistance should form the main work 
of the farm and should on no account be jeopardised by or 
sacrificed to anything else. Breeding of a perennial crop 
such as coffee will require time. I estimate at least ten 
years Will be required to give tlic first practical results and _ 
it will probably require twice that period to give results 
of the greatest value. ‘l'his necessitates that the plan of 
Operations must be most carefully considercd beforehand 
and once fixed minst be adhered to rigidly and carried out — 
will the greatest perseverance. A changing policy would 
jeopardise the work and lead to deplorable waste of time 
and inoney. 

Breeding work will involve the growth of many 
thousands of individual plants under as nearly uniform 
congttrens as possible. ‘This work will necessitate close 
“and continuous observation on the part of the staff, The 
breeding plots should, therefore, be large and as ncar to the 
buildings as the requirements of soil will permit. I propose 
to reserve ten acres of the best part of Mr. Crawford's 
jungle and 15 acres of the Government jungle for this pur- 
pose. ‘These areas are about a hundred yards from the 
laboratory site. : 

In addition to the 25 acres reserved for breeding work, 
an area of about 100 acres should be reserved for the 
nultiplication of our unproved varieties and the production 
of seed tor distribution. ‘To prevent cross fertilization of 
these varieties it will be necessary to have the tmultiph- 
cation plots surrounded by belts ofjungle. ‘These multipli- 
cation plots will not come into use probably for ten years 
as it wil! take that long to develop our first sclections to 
the point where we ave able to multiply them. 

In addition to this definite breeding work, investigation 
of the possibility of growing high quality Arabica coffee o 
vigorous root stocks such as Robusta by grafting should 
be taken up immediately. This will demand the remainder 
of the area tn Mr. Crawford’s jungle, roughly 7 acres. ; 

(c) Mycological Investigations.—~As already noted, 
the main diseases at present to be found én coffee in South 
India are leat disease, black rot, die back and root or stump 
rot. ‘The investigation of these discases can be undertaken 
partly on the area of growing coffee handed over by Mr. 
Crawford. However, black rot and stump rot are not 
serious on the plot nor are they likely te be in the near 
future. Arrangements will be made immediately with 
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planters in the neighbourhood and farther afield for the 
provision of facilities for field study. Mr. Crawford’s large 
holdings in the neighbourhood should furnish us with all 
the materials we require for the purpose within a radins 
of afew miles. ‘The chief additional requirements in this 
connection are laboratory facilities for investigation on the 
spot and these will be provided as fully as possible. 

“In addition to the above we have the investigation of 
the value of various fungicides and of the citiviency oi the 
various types of spray qachinery. I have already had 
assurances from Mr. Frond, Mr. Crawford’s manager, that 
he will provide us with facilities in this regard. 

I may note that practical results are likely to acrue 
from this type of work inuch soouer than from our breed 
ino work but the final results from 1b are not hkely to be 
sO Innportant, | ——, 

1d) Hafomalugical.—aAs in the case cf Mycologizal 
work, factlities for held work on the insect pests of coffee 
will have to be séugbt largely on private estates in the 
coffee area. The station will furnish us with the essential 
laboratory and insectary facilities and will scrve as a centre 
for the work. 

Other Coffee Probliguis.-There are of course a large 
number of problems connected with coffee cultivation 
which are not covered by the above prosrainme. Among 
these may be mentioned problems of cultivation and 
shade. These problems are, I consider, not of such press- 
ing importance as to warrant our locking up comparstively 
large blocks of land for the purpose and so interfering 
with the more unportant breeding work which should 
remain the main object of the station’s activiries. There 
is always danger of taking up more problems than the staff 
of the station can handic and our facilities will warrant. 
We must guard most carefully against this danger. 

Subsidiary Lines of Werk.-—While the station should 
remain primarily one for the investigation of coffee prob- 
lems, 1 believe it should be utilized for the study of other 
planters’ crops as well. Among these may be mentioned 
cardamoms, pepper, and tea, alt crops either cf present or 
potential importance to the State, ‘The natural facilities 
for the study of cardamom cultivation aud varictics are, I 
consider, particu ar'y good and, as this important erop 
has heretofore received practically uv seientitic attention, 
-we have a large and useful field before us. I propose 
starting on a study of cardamom varieties with the object of 
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obtaining materials for breeding work. <A study of carda- 
mom pests and diseascs as also cardamom mwanuring will 
be taken up as occasion permits. Somewhat similar work 
will be undertaken on pepper, while in connection with 
tea, thenly problem I should propose taking up in the 
near future i is a study of root rot, a disease either closely 
related to or identical with the root rots of coffee. I By 
point out that starting work on these will not involve the 
utilization of suy land at all suitable for coffee experi- 
ments. 

An exainination of this memorandum will show that 
it will be necessary to reserve about 150 acres for experi- 
mental work which will be brought into cultivation in from 
15 to ':0 years. In the next few yearsan annual planting 
of from 5 to 10 acres is all we should undertake as we must 
rescige@ err junele for the planting of our sclected varieties. 
This indicates clearly that we must not look to direct 
revenne from the sfation as a very Important factor in 
financing the station's activities. It would, I consider, be 
a most serious breach of trnst if we were to attempt to 
make the station even to a moderate degree self-supporting 
by sacrificimg the real functions of the station to the 
claisour for revenue. ‘The planting up of large areas of 
jungle now would simply wake it unpossible to carry on 
the real programme of the farin, for when we caine to the 
stage when we wanted to multiply our selections we 
should either have no land on which to grow them or 
would have to uproot cotfee or say 1Qor 15 vears standing. 
Even then the land would probably be very seriously 
reduced in value trom a coffee growing standpoint. 

The following is the summary of the important points 
in this smeimorandum !-~ 

1, This station must be used as an experiment 
station and not for the purpose of attempting to grow a 
large acreage of coffee at a profit. 

4. Coffee breeding sheuld be the chief item of ‘the 
work on the station and about 125 acres should be set 
apart for the actual breeding work and the multiplication 
of secd from selected varieties once they are secured. It 
is unlikely the whole of this land will be brought under 
cultivation within a period of less than <0 years. 

3. Work on the manurial requirements of coffee has 
alrendy cormuenced and should forin the main item of 
work on the aroa of coffee handed over by Mr. Crawford 
probably for the next ten years. As areas are planted up 


14 


to our selections, these will become available for further 
inanurial experiments and for such other experiments 
as those on cultivation, influence of shade, etc. 

4. The work on the diseases of coffee will be centred 
in the station, Field work in this connectiom will de 
carried on as far as possible in the station, oe will have 
to be extended to estates and areas where the particular 
diseases are most prevalent, This applies especially to 
the study of coutrol iecasures. 

5. Work on the insect pests of colfee will have to be 
conducted in imuch the same manner as that on diseases. 

6. In addition to the investigation of coffee problems, 
those concernin,; other planters’ crops such as cardamom, 
pepper and tea should be taken up on the station only 
when the staff and funds permit. They should inno way 
be allowed to interferc with the real functions of the sgtion 
as one for the study of coffec problems. 


LESLIE C. COLEMAN, 
Darector of Agriculture. 
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APPENDIX. B,. 


The following statement gives the yield for various 
treatments for 5 years since 1925.” 








-—-ers ns 1 


Yield of Berries in ibs. per acre, 


oo ee ee 














| 
26 1900-27 99729 1928219999 
Ce -— : oo 7 _ 
u wea pe o96 al 
Bulk 159 | 932 | 3 | 
If. General manurial requirements. 
Check 435 213 584 706 | 1,718 
Groundnut cake (N). 413 2,256 649 BOD ! 1,927 
Supetgesd B) bes 586 2,530 610 950 , 1,818 
Wotash (K) wae 436 ? 327 B50 748 | 1,740 
NP. ve hot Z.0L8  ! 6R4 814 ' 2,067 
N. K. .) 557) 2,886 | 591 | 673 - 2,098 
P. K. vel 416 | 2396 | 499 | 607 ; 1,68 
N. P. KE. | 609 | @385¢4 ; 6OF , S70 °: 1,691 
Ill, Various Nitrogenous manures. 
Cheek wes 398 2,068 |! 601 | 836  . 1,155 
G. nut cake _ 418 2,138 | 476 1071 | 1,198 
Am,80, | B4b | 24ae | 782 | (914 | 1,470 
Floranid wat 419 2,250 | 776 | 888 | 1,196 
Nitrate of Soda ves 693 | 1200 
Ilia. Varying doses of apts manure, 
Chack 464 1,449 398 691 1,022 
Complete Manure | 252 2,361 ! 441 633 1,187 
Single dose. | | : 
Complete manure | 3881 2,190 | 449 920 1,217 
1°5 doses- | os 
Complete manure | 836 | 1,884 726 1,150 
9 doses. | 
IV. Various shosmbati manures. 
Check - 997 1,484 Th4 517 1,293 
Super _ a65 1,764 976 618 1,708 
Basic glag a 988 1,702 720 6G0 1,587 
Steamed hone ...| 277 | 1309 | 620 | 668 | 1,283 
Raw bong | 624t | 1,360 697 615 | 1,188 
| IV. Various Potash manures, 
Check 214 | 1,174 905 420 | 1,489 
KeSQ, 186 1 on Hol bo 1,639 
KCl 291 | 1.455 943 560 | 1,750 








——— eS a 





“The differential treatment was started in September 1925, Ite effect on yields 
sven only partially in 1926-27 and more completely from 1927-26 onwards. 
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APPENDIX C. 


Statement showing the selected strains on the Station 


Number | 
attathead 
on the : 
Station i 


10 
iS 
i4 
1a 
16 
17 
iB 
20 
a] 
Jd 
34 
on 
o6 
Oe 
on 
i} 
60 
H4 
63 
66 
O7 
6Y 
71 


40 


a8 
85 


86 
a7 
84 
89 
90 
OL 
92 
93 


Lh aL ey 


and the yeur of planting, ete. 


Variety 


Coorg 19246 planting 


— ee a rc 


| 
Name of state 


ee i ee 


‘ | Subbankudigs 


Do do aes .. | goor 
Tulagony selection 1986 planting . | Kumergod 
Coorg ilo .., Baskul 
Kent do wat do 
Coorg selection do ..  Chandrapore 
Chandrapur Hybrid de do 
Biue Mountain do ... Sainpige 
Coorg da | do 
Bunch hoaring le .: Biceode 


ilybrid 1927 planting 


..: Stubbankudige 


Old Coors Coffee 1927 planting .! do 
Nethrakonda do Nethrakonda 
Parent of Rent do Wager 
Hybrid do .. | Kumergad 
Golden Drop ilo -. | Merthikan 
Hybrid do ... , Arthavalli 
Yellikodige special 1928 phinting .. | Harley 
Old Coors prolific bearer do .!? Kesluvarthy 
Rohusta Avabiea Hybrid do do 
Coorg Typo cia we do 
Bettadamalale Ifybrid do ..! Thogart Handloo 
Special Kant do - do 
Cross work hike Arabica liberica, 1928 | Ubban 
planting, 

Hyhrid 1928 planting ..! Dubla 
Coorg Type do | Bykaravalli 
SEEDLINGS IX THE NURSERY TO BE 

PLANTE]D DUKRING THIS SEASON, 
Hybrid No. I Attikan 

do Na. Il clo 

do Na. III do 

do No l¥ do 

do No ¥ do 
Hybrid No. | iegeoodloc 

do No. fi ves 


do No. [II 


mt ee ete 
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APPENDIX C——-conld. 


— -— Ss - : sey oo eee -_——_——. = Oe 








Number 
alotted - YVarlety Name of Batata 
Station | | 
94 | Selection ... } Bangafora 
95 | Hybrid (29) ...| Chandrapore 
96 do (38) nee do 
OT do (39) _ do 
98 | do (42) bee do 
99 do (49) aa do 
100 | do £50} bee do 
i601] | No.5 ... | Kumergod 
4102 | do aes do 
108 || Nalakanad “ A”’ _ do 
iQ do “B" _ do 
105 | aArbid khol kent type ae do 
i096 1 No. 4 .» | Dubla * 
107 i No 9 aes do 
108 |No, 11 wee do 
109 | No. i4 _ do 
110 i No. 33 cae do 
ltl | No. 27 «+, do 
112 | No, 30 J! de 
118 | Golden Drop wi! do 
114 | Robusta _. | Guttikan 
i115 No, 2 Interior Hybrid . | Betkodi 
116 ‘No. 1 Read Side Hybrid cee | do 
117 Robusta Arabica ILybrid .. | Bettadamane 
118 | Cross between Mockett’s and Kent .. j Warthyally 
119 |Ilybrid No. 2 ... | Holalu 
120 do 4 ..;] do 
121 | do 8 .' do 
123 do 10 ve | do 
133 do 11 ..! do 
124 do 13 a do 
135 do 14 a | do 
126 do 20) _ do 
127 do Oo, vas do 
138 do Of do 
£29 do 26 do 
130 do ag do 
131 da 31 we! do 
132 do 33 wae do 
133 deo 41 a do 
1384 do 49 do 
135 do 44 do 
136 da 49 | do 
137 do 68 | do 
138 do 70 | do 
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APPENDIX C—conld, 


— oe me woe _ _—— + me ee ee: 
——-———- -——-::: —_ 





Number ; 








allotted ! Varicty _ | Name of Estate 

on the | 

Stution | 
13% Hybrid No. {1 .. | Holalu 
140 | dea G4 a do 
141 | da 129 ae do 
142 | do 131 owe do 
148 | do 148 _ do 
id4 | do 167 do 
145 da 17U do 
146 | do 184 do 
147 —C: do 185 | do 
1448 do 200) do 
149 do 229 | de 
156 | do 960 do 
151 | = do B85 do 
12 do OD deo 
1538 | do 348 -| do 
154 ' Thunde Kan Ifybrid 1s 1. | Santeveri 
155 | dla 13 vy do 
156 ilo 14 wea! do 
lo da 16 ns | do 
15° °§ Hosakan Uybrid i9 | do 
159 | dle ot) ves | do 
160 | do 93 bea! do 
161 | do 28 1 do 
162 do af _ do 
163 | do 42 --$ do 
164 do 50) ve | do 
165 | Kesinvurthy Hybrid No. 30 _ | Kesinvurthy 
166 (| Beetay Kun Tivbhrid No. 1 et oaintavert 
167 | ilo do 8 wt de 
168 | do do 4 --. | do 
169 | Take Hybrid No. 10 oe do 
170 Hybrid Ne. #4 ... | Mavinkere 
171 | do a3 ... | Channahadlu 
1f2 do HH was do 
173 | do 101 ses ‘do 
174 | do 106 wes do 
175 ila 14% oe do 
Lit do 1a? _ doa 
L¢7 do 159 i da 
175) | Someswara Kean Hybrid - clo 
179 «| Arahtes, selection. —M: allarasangudda. .. do 
180 }Hybrid No. 2 ... | Hirehasodt 
181 do 4 vas do 
162 do (i es do 


183 do 7 a do 


wee . —- —_—_—_ - i ee ee eee —_— _ -_—-— - i 
—_— = 





Number 
allotied 
on the 

Station 


a = ee ent 


184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
19% 
196 
197 
198 
199 
200 
901 
209 
203 
204 
205 
206 
207 
208 
209 
240 
211 
219 


213 


214 
215 


216 
al? 
216 
219 
920 
221 
222 
223 

, 224. 
225 





ee eee ee oe 
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APPENDIX C—eonid. 


ee ee - _ ...- se ee 


a 


_ Variety Namo of Estate 
Hybrid No. 9 ... | Hirehasodi 
da 1¢} . do 
do 15 do 
do 21 wes do 
do O23 ..- | KRegode 
do 29 do 
do ol (lo 
do ad do 
da D0 . | Kanador 
do 36 Kogoda 
. da af do 
do 38 . | Kanador 
do d9 do 
Kartikere Hybrid No. I Kartikere 
do do IT do 
do do fli do 
Honnemetti selection Honnemetii 
Rebusta Kerehuckloo 
Hybrid ++ | oripathi Kan 
Hybrid, Letiadamane . | Battadamane 
Arabica I Mattasagar 
do il do 
do JII do 
Orange vellow, Hybrid Kogode 
Drooping Hybrid Hirehasodi 
Jackson Hybrid 4 year old plant do 
Muarigogypi Typo I Cowcoody 
do Il do 
do No. l Hybrid. Free do 
bearing, 
do Hybrid I] generation da 
Type I. 
do do Type IT. do 
Dodluckunda, II generation II plant de 
Liberia x Coorg. 
Basavanahalli va Igoor do 
Golden drop do 
Newcome Hybrid . do 
Bettagere Hybrid Bettagere 


M. 7 
M. 8 
M. 9 
M. 10 
M. 12 
M. 13 


| F 
m1 | 
| J 


| Selections by the 
Scientifie Off- 
eer, U.P.A.S.1. 


a 
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APPENDIX €—coneld. 
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Number ! | 
| 
allotted : Variety ‘ Name of Estate 
on the | ! 
Station ! 
| 
296 | M. 14 id 
227) | M. 16 a | 
228 | M. 17 —_— 
v99 . MLAS . | 
930 6M. 19 a | Selections by the 
231 ,M. 20 ..' _ Seientifie OLB- 
932 | M. al vee! | ver, U.P.A.S.L. 
933 | M. 2% i 
934 | M. 93 . | 
BO i M. 3 vs 
O36 MM. 6 . | ! 
937 : AL. Bd td 
938 | Blue mountain Jamaica .. | Babar 
239 » Old Chik was (lo 
240) ; Robusta ... | Peradeniya, Ceylon 
241 : Qluilton we. do 
942 ' Uvanda oe do 
9438 | Hybrid _ de 
O44 | Canephoara wee do 
245 | Liberica pasir pogor _ do 
946 Eixeelsa do 


_— . —_——_ ee a ee ee ee eet: me 
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FIG, &. 
View of the Staff Quartera. 





FIG 2. 
General View of some of the Cooli Lines. 





FIG. 4. 





P1Ge o. 
Charging « Battery Sprayer (Holder Six No, 1) with the mixture contained in the barre!. 





Fic. 6. 





FIG. 7. 
Motor Sprayer (Holder), with four jong hose attachment, 





FIG, 8, 


Grafting of Young Coffee Plants in the Nursery. Inverted glass tubzs 
protect grefte from drying. 





Fig. Y, 
Grafted Coffee Flants four mouths old. 





FIG, Li. 


Clove View of Sprayed Coffee Bushes, Note the heavy crop and the large number of leaves retained, 
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FOREWORD 


—e ee 


S crreumstances have delayed the issue of the Report 
of the Coffee Experiment Station for the year 1930, 
it has been thoneht advisable to publish a combined 
report for the years TSO and LOYAL thus bringine it as 
nearly up-to-date as possible. ‘This report also deals with 
results obtamed in the harvest season extending from 
December 1951 to February 1082. 
The report has been prepared mainly by the Manager 
of the Station, Mr. K. HW. Srinivasan, whe owing to the 
tragically sudden death of Dr. M. WK. Venkata Rau, has 
now been placed ino charge of al experimental and 
demonstration work in connection with plantation crops. 
The report was revised by Dir Venkata Ran before his 
death and has since come under revision by myself. The 
portion dealiug with manurinl experiments as also the 
tables of results in this connection have been prepared by 
the Officiating Agricultural Chenist, Mr. Satapatiengar. 
Finally, the report contains an account (Appendix I) by 
Mr. Mayne, Scientific Officer, United Planters’ Association 
of Southern India, of his study of the effect of spraying 
om leaf fall tn colfee and a short note of corrections (ede 
eAppendix XI) of Bulletin No. 16, General Series, dealing 
with Stephanoderes in Java. 


Tune, 1932. LESLIE C. COLEMAN. 


REPORT OF WORK ON THE COFFEE EXPERIMENT STATION, 
BALEHONNUR, FOR THE YEARS 1930 AND 193). 


—— 


The following report deals with the work of the 
Coffee Station froin January 19380 to February 1932. 
The work done during the previous years has been published 
in Coffee Experiment Station Bulletin No. 3. 

Area —The area of cultivated land now possessed by 
the station is 82 acres of mature coffee, and 20 acres of 
young coffee, consisting of selections, hybrid arabicas and 
other species of coffee. A new plan of the station has 
been prepared which indicates the situation and extent of 
all our experimental plots (Plate IQ). 

Rainfall and seasonal conditions Rainfall from 
January to December 1930 was 12°41 inches as compared 
with 104°05 inches in 1929 and nearly five inches below 
the average of the last four years. Rain was well 
distributed between June and October, and was very 
favourable for planting operations in the estate in general. 
Both in 1930 and 1931, the blossom showers were timely 
and plentiful. Therainfall statement from January 1930 
to December 1931 is given in Appendix II. 

Administration and staff—There has been no change 
in the supervision or administrative heads, 

As Mr. Young, one of the members of the Advisory 
Board, resigned in 1931, Mr, A. E. J. Nicholls has been 
nominated in his place. 

The present manager assumed charge of the station 
on the lst of June 1930. Besides this new appointment, 
a laboratory assistant and a trained grafter were also 
appointed in the same year. 

[he station maintains 120 to 150 farm labourers 
including Coast and Mysore coolies. Three labour 
suppliers are engaged to supply 50 coolies each. 

Health of the statiun and clhimate.-—The climate of 
the station has been very satisfactory, and extremes of 
heat or cold have not been experienced. 52'4 degrees is 
the lowest and 94°7 degrees the highest temperature that 


a 
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was recorded during last year, From October to December, 
the mornings are usually foggy. 

Malaria is the common scourge of the Plantation 
Districts and this station is mo exception. During the 
year 1930, there were five deaths among the labour force, 
but three of these succumbed to diseases which they had 
contracted before coming to the station. The death rate 
works out to 26 per 1000 of the population. On the whale, 
the health of the station is good and compares very 
favourably with that of the neighbouring estates. Whole- 
some water 1s sitpplied in pipes to all the staff and cooly 
force. Medicines are stocked and imedical treatinent 1s 
given to the staff and labourers by the Sub-Assistant 
Surgeon, Balehonnur, who visits the station twice a 
week, 


MANURING IJSXPERTMENTS. 


Oid series. —This series consists of experiments with 
Nitrogenous, Phosphatic, and Potash manures, both 
artificial and organic, using 25 lbs. \,387°5 tbs, P.O, and 
50 Ibs. K,0 to the acre. These manures are tried 
singly and in combination both in the presence and 
absence of lime. ‘The availability of different sources of 
these manures and testing the clfects of different combi- 
nations of these are also being included, [Plate I gives 
the details and arraneements of experiments This series 


of experiments 1s being conducted smec 1925, The crop 
yields from 1926 to "1933 are furnished in 1 Appendix 
Vii. 


Manures according to details given in Appendix I] 
were applied during the latter part of 19245 and so only 
partial effects of such manuring cau be seen in the crop of 
1996-27 and full effects only from 1927-28 onwards. Thus, 
we have yields for 5 seasous showlnay the full effects of 
manures applied, and average yields for cach treatment 
during the 6 seasons are also viven in Appendix iT], 

In the series dealing with general manurial require- 
ments, the average yields from imannred plots for the 
whole period af 4 years do not show any great appreciable 
increase over the yicld from check plots. The preatest 
difference is found to be due te the application of Super- 
phosphate in addition to Nitrogen which is 113. Ibs. 
of fruit per acre or nearly 10 per cent over check, 
When the yields in individual seasons only are taken into 
account, it is seen, from figures given in Appendix II], that 


PAPE f, 


PLAN oF MANUR TAL 
TRIALS 
Check 
Nitrogen 
Phosphale 
Potash 
Or Cake 
Ammonium sulphate 
Flerania 
Sodium mrfrale 
Super phosphate 
Basic sing 
“| @ & a adteamed bane 
Ria Hone 
Sulphate ff potash 
Chilesicle of potash 


Pp 
£0, 
ek | 
Pe 
Ke 
K 50, 


Po : TP ORBZO 


uw 
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certain treatments do show appreciable difference in 
1928-29 and 1930-33 and they are tabulated below. 


——— 





_———— + 
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Yield of fruit im [bs. per acre, 


gg a eee 





Traatment 
| 1928-29 1930-31 - 
Check Lee vas a 706 | ‘ral 
Only N _ - _ 809 | 799 
N plus P wee bee Lee 814 | 853 
N plus P plus K vee ves 970 | 984 


cm a a ee ee eee eee eee eS 


From the above figures, it will be seen that during 
1928-29 the completely manured plots have given 264 lbs. 
or nearly 83 per cent increase over untreated or check plots. 
Similarly, the increase during 1930-31 has been 213 Ibs, 
or nearly 27 per cent. Fiffects due to appheation of only 
Nitrogen or Nitrogen and Phosphoric acid are nob so 
marked as in the case of complete manure. 

As coffee is a plant with a certain periodicity in crop, 
resulta of each ycar cannot be judged separately. Yields 
from one bumper crop to another may be compared as 
belonging to one period, aud a number of such periods 
may be grouped together. For the crops under discussion, 
two such periods have been grouped together. 

Since figures for the whole period of five years do not 
show significant differences between various treatments, it 
now remains to seek reasons for it. As the manurial plots 
have been laid out in narrow strips of four rows of coffee 
plants, if is quite probable that all check plots have been 
influenced by the side-effects of manured plots. ‘The 
results of such effects seem to raise the yields of check plots 
as if they were also partially manured. Similarly, where 
only one or two plant-foods have been tried, the effects seem 
to be masked by the influence of other plant-foods applied 
to neighbouring plots. hat the checks have benefited 
by manures from neighbouring plots is made probable 
from the fact that yields from these plots in the lean 
years of 1928-29 and [980-3] have not been so low as 
in 1927-28, 2. ¢., Just two years after the first application 
of manures. 
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The area in which experiments on various doses of a 
complete manure mixture were located was found to be too 
full of patches and so the work was transferred to a new 
plot in 1930. Figures obtained till then have been given 
and need no comment. 

_ Coming now to the series in which different 
nitrogenous manures have been applied, it is seen that the 
results give indications in favour of Sulphate of Ammonia 
if average yields for the whole period of five years are taken 
into consideration. | 

Coming to the trial of various phosphatic manures, 
figures for the whole period of five years under con- 
sideration indicate results in favour of Superphosphate. 
This indication is fairly marked in the years 1927-28 and 
1930-31, | 

The last series is the one dealing with the trial of 
Sulphate of Potash and Muriate of Potash. Average 
ylelds covering the whole period of five years do not give 
any indication in favour of elther. Results of even 
individual years do not show anything in particular. Here 
too, side effects might have masked the actual effects due 
toindividual manures. As Sulphate of Potash is believed 
to have a good influence on the quality of coffee, its effects 
are to be looked for elsewhere. 

On trying to apply modern statistical methods for an 
interpretation of results obtained so far, it was found that 
the lay out of the plots does not admit of application of 
Fisher’s method in interpreting the results. Hence the 
method of Engledow and Yule has been applied to interpret 
the figures on hand, and the results of such interpretation 
are as follows :— 

1. Only N plus P has given significant yields over 
check in the general inanurial requirement series. 

9. Ammoniutn Sulphate has given significant yields 
over check and groundnut cake in the nitrogenous manure 
series. 

8, Single dose and one-and-a-half doses of complete 
manure have given significant yields over check and double 
dose in the series dealing with various doses of manure. 

4, Superphosphate has given distinctly significant 
yields over check, steamed bone and raw bone in the phos- 
phatic manure series. Basic slag has given yields just 
significant over check and bone. 

To eliminate side effects as far as possible and admit 
of an application of modern statistical methods to interpret 
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results, the experiments are being re-modelled taking in 12 
rows for each treatment so that oniy the 4 middle rows 
might be taken to study the effects of manures applied. 

New sercves.—{Appendix IIT A.) In this series, two 
sets of experiments are being conducted in the new 
block bought from Mr. C. & Crawford. In the first set 
of experiments, we are testing the availabilty of nitrogen, 
phosphoric acid and potash in mixtures; variations of 
plant food ratios from the standard one of 2N, 3P,0, and 
4K,0; and the time of application of general manures, 
This series also includes the application of general manures 
at different times and in different doses, zvzz., full dose 
before the monsoon: half dose before and half after 
monsoon ; and full dose apphed only after monsoon is over. 

The second set of experiments in the new series 
embraces three different blocks lyingin different parts of 
the new estate. In this case, each individual test plot is 
approximately half an acre in extent. In this set, testing 
of different sources of N, P and K in different combinations 
is being tried, but the standard dose bere 1s maintained at 
30 Ibs, N, 45 Ibs. P30; and 60 lbs. K,0 peracre. Dosage 
experiments with complete manure consist in applying 10 
ozs., 15 ozs., and 20 ozs. per plant. 

As these experiments have heen newly started in 
1930, the results will not be available for some years to 
come, 

Study of soil reaction—Thirty-six cement cisterns 
measuring 66 14 feet have been constructed to study 
the relation of growth of coffec to the Hydrogen-Ion 
concentration of the soil. 

For the purpose of this study, all the cisterns have 
been filled with soil of the same texture and quality and 
are planted with coffee seedlings of uniform type. At 
present, 18 of these cisterns are under treatinent although 
all the 26 are planted up. Acid and alkali is being 
added at regular intervals to these 18 cisterns to bring 
them to the required reaction, zc, 45—8'0 PH. The 
Agricaltural Chemist who is conducting these expert- 
ments On the station is aleo conducting siuular experi- 
ments in pot cultures in Bangalore. 


CONTROL OF PLANT DISEASES, 


Leaf disease, black-rot, dic-back and root-rot are the 
chief diseases that attack coffee in South India. Spraying 
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with Bordeaux mixture to mitigate or to eradicate the evil 
of the first three diseases ts “being advocated by the 
Agricultural Department, but no practical remedy has yet 
been found for reot-rot, Mr. Mayne, the Sctentitic Officer 
of the U.P.A.S.L, is carryimg on scientific investigations 
on leal cisease, die back, and roat-rot. Some of his 
findings on leaf disease have already appeared in Bulletins 
Nos. 4 and 6 of the Coflee Experiment Station. 

An Interesting feature in his investigations of reot-rot 
has been the tracing of root-rot infection toadecaying stump 
ofa shade trec. Assisted by the staff, Myr. Mayne was able 
to wash the soil under an entire coffee tree over an area of 
4X44 fcet, thos exposing the cutire cofice root system. 
Tine jets of water under high pressure were used to wash 
olf the sou without causing injury or severing the rootlets. 

The results of investications on black-rot have already 
appeared in tlic Department: al Bulletin No. 5, Mycological 
serics and other publications. Recently, tle Officiating 
Mycologist of the Agricultural Departinent has heen 
working in the coffee station laboratory and carrying on 
further researches on black-rot and on fungicidal sprays. 
The results of these scientific investigations have enipha- 
sised the advisability of spraying for the control of these 
diseases. With tlis end in view, experinents are in 
progress (1) to find out snitable sprayers, (2) to test 
different fungicides and adhesives, (5) to ascertain the 
most economical streneth of fungicidal spray te use, (4} 
and to study the tine or season ‘of applying such sprays 
to obtain maximum protection with minitniin cost, 


TESTING OF DIVEFERENT BPBAYELS, 


Holder power sprayer, Holder battcry sprayers, the 
Drake and Fleteher Headland and the 2 vallon Holder 
hand sprayer have all been tested and their usefulness and 
cffeciency reported previously in Bulletin No. 3. Two 
new sprayers, © YVermorel Power” and “ Vermorel Head- 
land Sprayer’? were reeently imported and tested here. 

Vermorel poreer sprayer-—This is a 3 A. PL. engine 
and double ¢ylinder pump mounted on a trolly. Tt is 
essentially a single cylinder motor cycle cngine, but 
water cooled. It is designed to take 4 hoses and spray 
with a prossure of 240 Ibs. per sq. inch. Safety devices, 
air chainber aud pressure gauge are all provided. It is 
wide, heavy and has a very low clearance and as such its 
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utility in coffee estates 1s doubtful although the spray 
obtaincd at 340 Ibs. pressure is very tne. What is 
needed ina power sprayer for coffce estates 1s compactness, 
licht weight, simplicity of mechanism and easy portability 
on estate roads As this machine lacks all these essential 
qualilies, tf ts doubtful whether this will ever prove a 
serious rival to the “ Holder Power Sprayer.” 

Vermore headland sprayer.--'This 1s a neat little 
machine, very campact, and is desigued to be operated by 
a single man. It is double acting and has two hose 
attachments. Bemp light i weieht, it can be easily 
carricd by onc man. ‘The quality of spray (using No. L 
jet) 1s satisfactory but the amount of work got out of this 
for a work dav is just about half that of the Drake and 
Fletcher spraver. Further tests will be made with these 
machines during the next sprayine season. 


TESTING OF DIFFEREXT FUNGICIDES AND ADHESIVES. 


Powder dusts have proved throughout ineffective; also 
they have presented practical difficulties in the way of 
their appheation, dlence, these are now discontinued (vide 
Mysore Coffee [nxpernnent Station Bulletin No.3), Liquid 
sprays are at present under fest using different fungicides 
ind adhesives. 

Among the liquid sprays, the following are under 
test :—- 

(1) Casein Bordeaux, (2) Resin Soda Burdeaux, (3) Resin Soda 
Bureundy, (4) Fish Gil Resin Soap Burgundy, (5) Gasein 
Alun Bordeaux, €6) Linseed Oil Bordeaux with 10, 20 


wil 40 ozs. of Linseed oil, (7) Solbar and (8) Bordeaux 
Without adhesive. 


Cascin, resin, fish oil resin saap and linseed oil 
are used as adhesives or spreaders to cnable the spray 
mixture to adhere properly to the undersurface of the 
coffee leat. Caseti Bordeany is more easily prepared than 
resin soda Bordeaux, but the latter appears decidedly 
better than casein in its spreading quality. Neverthe- 
less, the difficulty of preparing resin adhesive and the 
extra cost involved are pots worth considering before 
deeiding in its favour, duinseed ail is also used as a 
spreader and feld observations indicate that this material 
Is not inferior in any way either to casein or resin soda im 
the matter of adhesive properties. ir. Mayne’s ohserva- 
tions furnished in Appendix J on the leaf counts to 
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estimate the effectiveness of the individual sprays also 
support this view and throw a good deal of ight on the 
inerits of different spray mixtures. Further trials are under 
way and the resrdts will be available after the present crop 
is harvested and data studied, 

Frou: what is said above, one would prefer to select 
elther cascut or linseed oi] as an adhesive, Bué linseed 
gil spray, though if can be prepared nich more 
easily than casein Bordeaux, presents one or two practical 
difficulties in the field. Since it isa fast drying oil, 16 forms 
a thin coating on the inside surface of wooden barrels or 
other receptacles used for spraying. After a short time, the 
film gets thickened due to repeated coating and owing to 
exposure to weather conditions the filtn vets detached and 
Hoats on the solution as small particles or flakes, These 
find ther way into the spray nozzles and elog them. If 
these are not cleaned immediately, bursting of the rubber 
hose will restdt. Further, the labourers de not like linseed 
oil spray as they get their clothing soiled with oil. 

Apart from these difficulties which could be overcome, 
one must first of all look to the economic side of spraying, 
Appendix V shows the coinparative cost of spraying and of 
spraying materials per acre. ‘The cost per acre of casein 
Bordeaux aud linseed oil Bordeaux (10 os. per 30. gis.) 
is almost the same. But louking at the yield table 
furnished as appendix VI, casein Bordeaux plots have 
vielded the highest crop followed fairly closely by Imsced oil 
Bordeaux (20 ozs. in 50 ols.). Linseed os] af this con- 
centration costs nearly Re. 1-8-0 per acre more than the 
cost of cascin ordeaux. Therefore, when selecting a spray 
combination, one should choose the one that presents 
the jJeast trouble in field practice coupled with a good 
return. The results np to the present indicate that casein 
Bordeaux ts the most satisfactory coubination. 

Resulés of 1981-32 as shown by crop yteld.—PFurther 
trials are going anand the final and complete results 
on this series of experiments can only be had after 
carrying on these experiments for several years. In 
Appendix VI are given the crop harvest figures for LU81-32 
which, on the whole, have shown very satisfactory results. 
Spraying with Bordeaux and various adhesives has given 
on the average nore than donble the crop harvested from 
the unsprayed control plots. Bordeaux without adhesive 
has given decidedly poorer results than Bordeaux with 
adhesives; but this may be partially duc to the fact that 


these plots bad formerly received no cffective treatment. 
Of the adhesives. casein has given the best results followed 
fairly closely by linseed Bor deanx (20 ozs. per 50 gis.), 
aluin Bordeaux and linseed Bordeaux (10 ozs. per 50 gls.). 
It is rather difficult to explain why linseed Bordeaux 
(40 ozs. per 40 ls.) has failed to yleld more than or equal 
to other linseed groups. Resin bordeaux which under 
laboratory testing lias shown superiority over the rest of 
the adhesives has yielded rather disappointing results. 
Burgundy also has failed te come up to the expectations 
and is even poorer than Bordeaux without adkesive. 

Strength and time of sprayiug.—Since spraying on 
coffee is betne eradnally taken up by planters, 1t 1s of 
Utinost importance to devise pieans and ways of economy 
In spraying consistent with effectiveness. With this 
object in view, expertinents are being conducted to study 
the most econonncal strength of mixture to use and also 
the trae or trues at which the spray must be applied. 

in order to test the strength and time of application 
of sprays, a new seb of experiments is in progress. The 
strenvth of sprays involves the inveslization of the merit 
of Full strength Gordeanx as agaist half atrongth and the 
tune of upplivationt involving spraying twice in the year, 
and only once in the year, either before the monsoon or 
after the monsoon. 

The crop picked in this series of experiments during 
1981-32 is given in Appendix VII. The indications are 
that both pre-and post-inonsoon sprays are required and 
that O'S per cent Bordeaux poght prove quite effective. 
Some of the control plots have yielded comparatively 
higher than one per cent or 0 per cent pre-or post. 
monsoon sprayed plots. The reason is that these check 
plots, namely, 1, 5 and ¥ were part of one or other of 
the treatients when the experiments were first started. 
Subsequently, the plots were rearranged so as to provide 
contro] plots in between each treatuuent. Before the time 
of rearrangement, these three plots had the beneficial effect 
of sprays and therefore the yield in these plots is bigh. It 
is expected that the crop figures of the coming year will 
yield more accurate flenres, 

Labour requirements and cost of spraying. —The 
labour force needed with any sprayer depends principally on 
the nature of water supply. In estates where water has 
to be transported from a running stream or a tank, a large 
number of labourers, @¢., 12 to 20 depending upon the 
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lead is necded to supply one Drake and Fletcher (D,8.P). 
Double this number is required with a power sprayer. ‘The 
Jabour requirements and their east for the different kinds of 
sprayers are furnished in Appendix TV. ‘This is based on 
the practice of the station where water is laid on in pipes 
to all parts of the estate. Therefore, labour required for 
transporting water has been exeluded in calculating the 
cost of lubour. However, ] presume that Re. 0-12-0 to 
Re. 1-4-0 per day is needed for the cost of water carriage. 
As regards the working cost of D.S.P. sprayer, it has been 
found to be advantageous to use two pulnps at one centre. 
This saves ouc #ecistiry and two meu labourers and 2 or 3 
water coolies. In Appendix LY, working cost of D.8.P. is 
presented on the above basis. I believe itis quite possible 
to reduce the labour cost of spraying; but then, this 
depends upon the temperament of labour and other con- 
siderations. Individual practice will suggest possible 
sources of cconomy to sub local conditions : hence no 
hard and fast rule cau be laid down regarding allocation of 
labour. Spraying with the D.S.P. is slightly cheaper 
than with the power sprayer, but the quality of spray 
obtained by the power sprayer is undoubtedly better. 
Appendix V-a vives the total cost of spraying per acre 
with each of these machines using different spray mixtures 
either in full ov halt streneth. Depreciation on the 
value of the machine, etc., is uot taken into account. In 
the sane table, the materials required ta spray one acre 
are also shown. In Appendix LV, the capacity of the 
three principal sprayers js also given. ‘his represents 
a day's task to the set of coolies engaged, bnt it is far 
better to consider the day’s work in terms of gallons or 
barrels of mixture than in terms of acreage. Spraying 
costs in Appendix V are calculated on the assumption 
that 400 e@allons of the mixture are needed to cover an 
acre. As stated, great variation in the amount of mixture 
needed per acre occurs depending upon the kind of coffee 
bushes one has to deal with; but 400 gallons may be 
taken as a fair average. ‘he cost of spraying, bherclore, 
depends upon water supply and the amount of mixture 
consumed per acre. 


CONTROL OF INSECT PRSTS. 


The Entomologist of the Departinent of Agriculture 
has been carrying on detailed investigations on the 
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contro] of green hug and borer pests on private estates 
for a number of years. and henee, tf is thought undesir- 
able to duplicate this work on the station ab least for the 
tune being. ‘Pherefore work on the control of insect pests 
is not nudertaken on the station except spraying against 
ereen bug and systematic removal ail burning of bered 
coffee plants as park of the estate routine work. 


PLANT BRERDING. 


Phe previous report ol the station activilies (Bulletin 
No. 3} eives a list of the different strains, varieties and 
species of coffees which are being tested. ‘Phese consist of 
arabicn seleciions obtaimed from the best estates in 
almost every coffec growing aren in South Pndia, of 
very large plunbcr of hybrids collected from estates in 
Mysore, and of robusta and liberica types and sub-types 
collected in South India and obtained from ontside. 
To these have recently been added selections of Coffe: 
congensis, young plents of which are in the nursery. 
Although the majority of these selections are under three 
years of age & bognsning has been made im further seloction 
apd an hiybridisation. This iatter has been mainly a 
erossing of pronusine robusta and hybrid types with 
Kent. 

One of the dificullies in further selection work 
along hybrids is due to the non-viability of pollen. As 
the flowering season is very short ainbas the watering of 

a large natuber of plants to bring out the blossom: is out 
of thre question, ib is necessary to oxaiine plans chosen 
for selection werk lone before the blossom showers as to 
pollen viabnity. it has been round possible to do this 
throngh ndcroscopic examination of flower buds as early 
aS Tanuary whe bo turk out then iutst which of our hybrids 
carry vieble pollen and so can be sclf- pollinated. This 
mvestivation should greatly assist us in our seleetion 
work in the friture. 

As a rosiit of our plant breeding work of L980, we 
have now a considerable number of If; eoneration scedlings 
srowlne in the DUYSEry W hile sore have been planted out. 
In order to avoid au tnercasc in our Drecding arca these are 
being planted out to replace selections which have already 
proved of no value cither throneh jack of vigour, suse epti- 
binty to disease or through other undesirable quali- 
fies. 
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Selection and selfing —Plants are selected with regard 
to their bearing, vigour and disease resistance. Plants 
exhibiting such characters are scarched forinour selection 
and varietal plots, and these are selfed or artificially cross- 
pollinated. In soine cases both selfing and artificial 
fertilising is done on the same plant using different 
branches or parts of the plant. 

Before 1930, paper bags were made use of to cover 
selfed and crossed flowers. he results were found very 
unsatisfactory. When these are used, it is found that 
the growing tips, tender leaves and fleral parts are all 
affected by heat cither due te contact with paper surface 
or due to insufficient ieration. Therefore, wide muslin 
bays supported inside with bainboo rings were substituted 
for covering the branches. I[’igures 1 and 42 show the 
entire plant and branches being thus covered. These are 
put on before the flowers open and are removed two or 
three days aftcr the blossom has set. 

During 1929, several plants of arabica and hybrids 
were selected and the blossoms bagged for collecting pure 
seeds, Appeudices [LX and X show the number of fruits 
colleeted from selfed and crossed flowers. Among hybrids 
there was a good deal of failure to set seeds due to lack of 
fertilisation. This seems to he the case in most of the 
hybrids. The available seeds were harvested and these 
are growing in the nursery awatting transplanting. 
During the blossom time of 1931, several promising 
arabicas and hybrids were selected and were bageed for 
collecting pure seeds. NKeobusta and other specics of coffee 
have not yet come to the bearing stage, and these will be 
taken up for similar work later on. 

Hybriudisingy.— A sate and satisfactory method of 
emasculating flowers has been tried and this is found to 
vive very satisfactory results. Instead of cutting away 
only the anthers by opening the buds, the corolla tube is 
removed in the unopened stage with the attached anthers 
leaving the stigma behind, Selected plants are hand 
watered to force blossom to come out at the required 
time, 

As stated artificial crossing of selected arabicas, 
such as Kent and Coorg types with robusta pollen is being 
carried on. Also selected hybrids are pollinated with 
Kent pollen. The I, generation seedlings of the above 
named crosses have been transplanted mto permanent 
beds. It is noticed that, there is failure to set seeds by 
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FIGURE 2, BRANCHES OF XOUNG COFFEE PLANT ISOLATED IN MUSLIN BaGs FOL 
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FIUUBRE 3. (GRAFTS COVERED WITH DIFFERENT EINDS OF TUBEE. LEFT TO BIGHT: 
NEWSPAPER ‘TUBE DIPPED IN PARAFFIN, XYLONITE TUBE, GLASE TEST TUBE ANb 
PAPER TUBE DIFFED IN PARAFFIN, . 
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robustas when crossed with Kents, but when Kents are 
used as mothers a fair amount of suecess is obtained. 
Hybrids artificially pollinated set seeds fairly well, but 
selfing such plants has til] now yielded very poor and in 
Inany cases Degative results. 

Mr. Mayne, the Scientific Officer of the U. P. A. BE. 
is making studies in connecetion with hybridising work. 
He has been very kindly assisting the station staff in the 
hybridising and selection work. 

Greaftiug.—Gratting work done priory to 1930 was of 
a prehminary character to study the performance of grafts 
and the application of grafting to the coffee industry. The 
results were very satistactory, aud have led to the appoint- 
ment of a trained crafter in 1930 to carry on the work 
regularly and on limes caleulated to yield results that are 
of practical importance. 

The programme of grafting work includes the 
study of the proper tine or season for successful grafting, 
choice of materials, ¢éz., of stock and scion and also 
the technique of grafting. Besides these, grafting in the 
field on stumped coffee and robusta supplies is undertaken 
to study the advantages, if any, over grafting in nursery 
beds. 

Seasun of graftoig—ssince October 1930, systematic 
srafting work 13 carried on doing a number of grafts in 
almost every week thronghout the year. The success of 
grafts, ¢.¢., the number of grafts that have ‘taken’ is increas- 
ing as will be noticed in Appendix VITI which gives the 
number of grafts done during cach month and the success 
obtained therefrom. So far as the experiments are in 
progress, the highest number of successfal grafts were 
obtained in the month of June. It is impossible 
at this stage fo state the best seuson for grafting. 
Perhaps, we jay be able to say with a certain amount of 
‘confidence when we have carried on this work for one full 
year, The correlation of weather data with this wark 
inay lead to certain definite conejusions. Local climatic 
conditions are bound to affect the results of grafting in 
other places outside this station. 

Stocks aud setons—A few grafts have been done 
using liberica as stocks but robusta is the one mostly 
used for this work. Our robusta-arabica grafts have been 
very successtul. Itis also contemplated to use hybrid 
arabica stocks especially Netrakonda, which possesses 
remarkable vegetative vigour and robustness, 
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Scions are taken from selected arabica suckers. 
“ Chick” coffce suckers are also boing used. Some parti- 
culariy good bearing arabica trees Qnother trees) have 
been marked out to yield suekers and all the side branches 
of such trees have been cut off in order to force ont 
suckers. Phe problem of ensuring an adequate supply of 
suckers for regular and periodical grafting on a large scale 
presents & pr actical difficulty. Experiments so far indicate 
that the best results are secured with brown woody 
suckers. Nearly four or five inonths are required to bring 
bhesnckers to such a condition and cach mother tree can 
be expected to yicld only seine ZO good suckers at a time. 
Henee, it will be realised that either a considerable nramber 
of frees inust be inarked to supply suckers or work 
must be Limited toa few hundred grafts. Lo solve this 
difficulty, experiments are in progress to study the 
possibility of using all the different parts of a sucker. 
Although woody suckers are found to be the best so far, 
the naddic semi-woody portion of a sucker is also being 
used. ‘The results are not so satisfactory in this case, and 
moreover, they are a bit slow in shooting. The very 
tender part. of the sucker, a2, the top part, is found to he 
unsiitable. 

Technique of grafting.--The two grafting methods 
uscd on the station src wedge and doubie cleft grafting. 
As wedee vrafting is nineh the simpler of the two, 1b 1s 
the one largely used here. Even in the matter of security 
afforded ta the scion, the wedge method seems to be just 
as good as the double cleft. The practical advantage of 
this method lies in fhe large number of grafts a grafter 
can do in a given tine. 

In usual crafting practice, wax-cloth, binding bwine, 
and clay smear are all used fer the care and safety 
of the grafts; bub our experience indicates that wax cloth 
and elay smear are nob neccessary. Wedee grafting with 
fiwine binding has given us very satisfactory results and 
the greatest percentage of success from June orafts was 
obtained by this nucthed. y this rough met hod, ag WALLY 
as PO orifts can be done in 4 sinyle day if suckers are 
Mya Hable. 

Gratts necd to be covered with a suitable coverlue 
material to shade thom from foo much heat and direct 
sunfieht. The tubes are removed as soon as the seions 
begin to shoot, some time about the Sth or 6th week. in 
the cartier period of our oxperiments, glass tubes 97% 19” 
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were used. Although the results did not discourage their 
extended use, the initial cost was very high. DBreakages 
and loss were lnevitable, and hence, these had to be given 
up. Non-breakable xylonite tubes were imported from 
England, but, unfortunately all the grafts covered with 
these developed a kind of fungus which tnlnbited the 
growth of scions. dlence, new covering material had to 
be sought for. Newspaper pieces rolled inte cylinders and 
impregnated with paraflin wax both mside and outside 
were tried with creat success. Now, these are exclust- 
vely used and the results are very satisfactory. 
Paper tubes are cheap and cost about sath of an anna each 
and can he made on the estate. The introduction of these 
has very appreciably reduced the cost of grafting. Fieure’ 
illustates the different kinds of covering tubes that have 
been used. 

Niursery grafls ane fietd grafts. -Another means 
vf solving the practical difficulty and reducing expense of 
eratts is that of rafting inthe field. Although vrafting in 
the nursery, has been found a feasible proposition, yet, the 
extra cost involved in transplanting them: to the fields, 
the loss or retardation duce to the seasonal conditions or 
plangng inetheds, and above all the extra care necessary 
to raise nursery verafts are points for consideration. The 
restlts of our field crafts have been very satisfactory, 
(Appendix VITT: andin fact the greatest amount of success 
2.€., US as gat 76% In the nursery verafts has been 
obtained in the field grafts done during June 1931. Loss 
im this method is much less and transplanting difliculties, 
and extra care and cost are averted. 

‘The practical application of field grafts in estate 
grassy patches or stuip-rot areas is very hopeful, and 
prolaises to ope up wide possibilities as a method of 
reclaiming such waste land attached’ to estates. To study 
this point further, grassy patches and stump-ret areas 
have been supplied with robusta seedlings and when these 
are established, they will be taken up for erafting. 

The inethed of grafting ax practised on the station 
is very Slmiple so that ordimariiy intelligent estate coolies 
can be taught todo ib. As amatter of fact, three planters’ 
men were traiged in this work in [380.  Sinee planters 
are showing & keen interest in erafted coffee, and as they 
desire to get) their men trained in this work, jt has been 
decided to boid on the station short courses to teach 
grafting. 
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Short courses on grafting and spraying.—During the 
year 1931, two courses were held one on grafting and the 
other on spraying and six men from various parts who 
were sent over for traiming by the estate owners were kept 
on the Farm and taught the work. 


CARDAMOM BREEDING. 


In the past year, attempts were made to collect 
available varicties of cardamoms, both upright and trailing 
kinds to serve the purpose of our foundation stock. We 
now possess five upright and five trailing varieties collected 
from Cardamoin growing districts of Mysore, Bombay and 
Madras. Seven of these have been planted out in the field. 
Further collections will be made in the next few vears. The 
existing seedlings will be planted in a suitable locality 
and the breeding work will be taken up when they begin 
to bear seeds. 

PEPPER, 


Besides growing and breeding coffee and cardamom, 
one other plantation produce, /.e., pepper is also being 
erown with a view to breed and evolve a suitable variety. 
At present, cuttines of twa varietics, rz. Balainkota 
and Kalluvalli fwo varieties noted for high yield and 
quality have been obtained frotu scleeted plants grawn on 
the Sarthur Farm. Attenpts will be made to collect 
other promising varicties for breeding purposes. 


Oran Cros, 


Green manures—Fourteen green manure crops were 
grown in the previous year out of which Boea medalloa 
(Tephrosia candida) Crotalaria anagyreides, Crotalaria 
usaraMinocnisis, hidigofera endecaphylla and Viens oligo- 
sperma have been chosen for growth on a large scale for 
gsced purposcs. 

Aleurites fardi ov Tang off. (Chinese mood oil).— 
The seed of this oil tree has been obtained and planted 
and as many as 6O plants are growing here. ‘The seeds 
of this tree yield an oil which is in great demand for high 
quality varnishes. 

PieLp Day. 


A field day and exhibition of work of the station 
were held on the 86th and 27th November 1931 when 


17 


over 400 planters gathered from all parts of the coffee 
growing areas. The planters were also present at the 
forma! opening of the Laboratory by His Highness the 
Maharaja of Mysore on the 27th evening. His Highness 
the Maharaja of Mysore with his stalf and the Dewan 
of Mysore was pleased to camp on the Farm for a period 
of three days. 

On the morning of the 28th instant, His Highness 
with the party, went round the Fart and inspected all the 
experimental plots. Spraying with different linds of 
sprayers was also demonstrated before His Highness. 
His Highness showed a keen interest in all the experi- 
ments that were under provress. 

Visitors. - In addition to His Highness the Maharaja 
of Mysore, two other distinguished visitors, Sir ‘l’. Vijaya- 
raghavacharya and the Hon’ble the British Resident in 
Mysore visited the Farm. Many coffee planters, both 
Kuropean and Indian have also visited the Farn. The 
nuinber of visitors is on the inerease. 


—_— SO — 


Mysore Correr KXPERIMENT STATION BULLETINS. 

No.1. The Mysore Coffee Experiment Station.— What it is doing 
for the improvement of Alvsore Coffer. 

No. 2. The Cottee Berry Boror. (Stophanederes hampei.) 


No. 8. Report of work on the Coffee Experiment Station, 
Balehonnur for the years 1925-380. 


No. 4. Seasonal periodicity of Colfee Leaf Disernse (Flemileia 
yastatrix, B & Br, 


No. 5.) Annual report of the Cotfea Setentifig Offear, 1930-31, 


No. 6. Seasonal Periodieity of Colfee Leal Disense (Hemileig 
vastatrix, B & Be} Second Report. 


No. 7. Annual Report of the Coffee Seientific Officur 1931-39, 
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APPENDIX I. 


OBSERVATIONS ON SPRAYING EXPERIMENTS AT THE COFFEE 
EXPERIMENT STATION DURING THE YEARS 1930 AND 1931, 


In an attempts to supplement the records of crop yield from the 
Yarlons spraying experiment blocks andalse to study directly the effeot 
of different sprays and different times of spraying, a series of observa- 
tions have been carned out in September 1930 and 1931 and, in the 
case of the time and strength of spray series, also in February 1982. 
The method employed was to take a number of branch systems of 
definite typa and take counts of the number of growing points and the 
number of mature leaves, The results were expressed as the number 
of leaves per growing shoot. 


In the ease of the small plot experiment series on different types 
of spray, 20 branches were taken in each of the three plots reeeiying 
any given treatment. Inspection showed that these almost always 
showed a goal agreement. The three sets of 20 were taken together 
and the Standard ervor of the whole ealeuluted. In the ease of the 
large plot experunents on time and strength of spray, 60 branches were 
taken ut random through cach plot, and calculations made in the same 
Way, 


I. Different types of spray. 


The following sare the results of the counts made in September 
1930 and 1941.— 


——- on —_ er _ 


_- weeeee —_——-_.- He. _-: eT oo -0M — 


1940 1331 





._—_——— . - 
7 —__s we. = 


Mixture weed ~ oO 
No.of © Standard No.of | Standard 











leaves = deviation leaves | deviation 

Linseed Oil Bordeaux 10 ozs. a 6°46 | +2) 6:28 : +23 
re 1 40 ,, | G28 4°25 | TT | + Hi 

" , @, | 6-08 $19 , 623) £26 
Cusein Bordeaux | 4a +18 | 619 | +34 
Fish Gil Resin Soap urgundy. -.. it | +23 5-66 | t ‘26 
Resin Soda Dordenux ... | 60 : +716 | Vo4 | +20 
Alvin Bordeaux foe | 24 6°00 | + 28 
Resin Sots Burgundy ... | 4657 | +24 SUT | + ‘21 
Solbar d per cent wes eas | lo | 4°13 6-12 +19 
Cheek. Na Spray la be | 240 tl a Ltd : +'17 
Bordeaux without Adbesiye bee i v 5-A0 +19 


4. me ee = os ee 


While the differences between the majority of the treatments are 
hardly of stutistical significance, Linsead Oil Boardeaux 10 os. and 
Casein Bordeaux both show good results in both years. There ia a 
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general reduction in differences in 1931. as compared with 1930 and 
this may perhaps be attributed to the slightly Jess severity of the 
disease ag indicated by the rather higher count in the checks, which is 
statistically significant. 

Solbar shows ttsel! of little value and has been omitted in later 
sprays. 

The yulue obtained for spraying without adhesive shows some 
advantave from the use of adhesive but the difference, in yliew of the 
extremely heavy ratufall of August 1931, is not very large. 


4 Fone and Strength of Spray. 


These abservutions were started ti Septamber 1981 and repeated in 
February 1932. The results are given in the accompanying table. 


September 144 February 1932 





No, of Stuudurd | No.of | Standard 








| leaves deviation '  Jleayes ¢| deviation 

a — | , == 
lper cent Spruy, May and September 65a +2! 43) tli 
"DB per cent i “ i oly thi aio | +°12 
1 per cent, Spray, May ouly 4 Hed +2! Qe | +'li 
8 per cent 1 val fi 42 0 LéT +16 
] per cont p me ptearplar aay 34] +21 adh | £°1T 
"B per cene MH re weet a34 + 1th oh! + 1h 
Check [I] ws bee 2k tei 0-95 till 
» I¥ be ed OAbd qe ty Idk: +k 
GH 1°70 +14 


1 ¥ ve we $47 


—_— —_— = — -- 


eee LL 1 


The results are of some interest in suggesting that there is little, 
if any, difference tn effectiveness betweeu the half strength aud the full 
atrenglh spray and alse in emphasizing the greater iniportance of the 
pre-monsoon spriy. 


The figures for the February observations have to be interpreted 
with the crop yield of the different plots in view. Although the leaf 
amount in the half strength twice sprayed plot is sisuifieantly less than 
that in the full strength twice sprayed plot, it must be borne in mind 
that the former yielded a very much bigger crop and Ileal fall may have 
been due te this tuther than to any reduced effectiveness. Such an 
explanation, however will not fit the significant difference between the 
half and full strengllh May spray only. The difference is not very hig 
but may he due perhaps to the greater reduction in elfeetiveness of the 
single spray towards the end of the year which shows itself more 
clearly with the weaker spray. Hi will Le nobed that there is no 
diflurence between the two September sprays at any tine. 


The results from the cheeks are very variable. This ia doubtless 
due to Lhe residual etteets of previous spray treatment whieh shows 
itself in the crop figures. 


This work Is tu he continued in the future. 


W. WILSON MAYNE. 
&2 
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Rainfall Statement for the years 1930 and 1931 








| 
| 1930 | 1931 

| 
January _ 010 Cents |... Cents 
February “ee ' Les | uae 
March ae bes 083 | 1°50 
April va eas 241 1 =F O2 
May v _ 4°93 | 3°11 
June _ -_ 16°86 10°44 
July a las 25°76 24°67 
August _ - 17°34 i 49°88 
September ; 12°05 | 8'B4 
October 142 ) 1°45 
November 171 3°85 
December | 0°69 

Total bee 92°41 | 111749 


rg 


et 


Highest ruinfall on a single day 6-948 in 126. 
” ' 1 4-05 in 1300, 
Average offour years. 98-44 conta. 


Meteorological data of the Cotfee Experiment Station, Balehonnur. 

















1930 1931 

| | ; _ 

. Mean of fim: Mesn of ium 

| Max, Min. Mux, sorect Mux. | Min. Max. | wean 

— femp. | Tenip.. aud ve “"E Temp.] Temp. | and ‘PEerei- 

| Min, | btse at Min, , tage at 

; 8 aM. -@ aM. 
January | 2 § . Tl 73 82 , 6. 71 70 
February wee §3 6 ie Ta eT 6l | T4 8b 
March wt 89 68 76 81 Bo: 62; WW! 48 
April | Bg 66 | 48 BY 88 6B: 8 OBB 
May ap 85 6 6 89 ao i 667 0) 0 OTT |g 
Jue a TG 66: = 72 BG 7% OGT i a3 
duly i 6B 66. 70 93 7m | 6! 7 50 
August of "5 70 92 7366 70, 92 
beptember aa Tt 65 71 o2 76 65 70 a6 
Ovtober gO 6; 7B 92 79 | 64 72: 86 
November wes 74 61 70 9] 78 61 i 69 al 
DPerember ves $1 60 il 83 ag) 62 iz 79 
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APPENDIX III-A. 


NEW MANURIJAL BLOCK 1929-22. 


Mixtures and roeinforecament of manures: 





Sh ; 
No. ! Troatmant 


moe he 


sm oo =] 


He Oo bo pe 


de 2S bo 


| Double Jose 


I. Series. 


Check... 
‘Cake, Supar, and KO 
' AnaS5Q,, Super and KO 
I Cyanamide, Super and IK:O i 
, Nitrata of Sod: 1, Super and KO... 
i4 AmaSO\y, 1 NaNQ; Super and 
KO. 
3 Cake, 4 Aim-8Q,, Super and K20 
a Cake, § NaNQ;, Super aud K20. 
» Cake, } AunSOg, 4 NaNQOs, and 
~ Super and K>O, 
| kG. N. Cake,4 Castor Cako, 4 Boue, 
' 4+ Super and B20. 


Average yield of grean berries 


in ibs, per acre 


=< OS 00 OO 


1929-30 | 1930-31 | 1981-32 





-_————__ |. - 


1088 = 3550 1788 


1211 | 774 | 1875 
1304 + 929 | 2004 
1264 678 | 2079 
1078 = 873: «| 1717 
1123 | 847 | 1625 
1055 - 948 | 1650 
1135 782 | 1525 
1233 673 | 1666 


1105 594 1744 


II. Series.—Variation of plant food ratios. 


' Check ; i cas 
» 25 Ibs N, 375 dhs. 2, and 50 Ibs. K. 
(2:3: 4.) 
50 lbs. N, 37 tbs. P, and 50 lbs. BK. 
— {4 2B 43 


25 Ibs. N, 50 Ibs. 2, and 50 lbs. K. | 


(2:4: 4.) 
25 lbs. N, 37°35 lbs, P, and 75 lbs. BK. 
— (224362) 


GEO 405 1834 
L125 427 1880 
1190 450 1716 
1335 376 1891 

E83 oul 1481 


III. Series —Time of application of manures. 


Check . 

Completa manure after mansoon, 
Da before mouscan , 

Complete + dose ¢ach time 





11-44) 470 1877 
1202 His 1852 
12h2 ued 1590 
1979 poz 1729 


IV. Series.--Varying doses of mixtures. 


Cheek 
| Single duse 
. One and half dose 


| 
| 


iQWob 43] 150 
1165, A859 | 1648 
1131  ° 8 8©=— 405 1791 


1322 322 Lis7 
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APPENDIX VI. 


VARIETAL SPRAY EXPERIMENTS. 
ABSTRACT OF YIELD OF COFFEE For 1931-32, 


Abstract arranged in the descending order Of eficiency taking 
the yield of different treatments into consideration. 
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CROP YIELD IN TIME AND STRENGTH OF Spray BLuocKs 1931-382, 
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APPENDIX AI 


*Letier No Roc. 1121 Sc. 141 of 81-32, dated loth January 1932, from 
the Darector of Agriculture tx Mysore, Bangalore fo the Edttor, 
Planters’ Chronicle, Madras. 


Dr. S&S. Leefmans, Chief of the Institute for Plant Disease, 
Department of Agriculture, Buitenzovg, Java, has drawn my attention 
to a misstatement in my Report on the Coffee Berry Borer. On page 
16 of this report, I have stated that saniples of seeds haye been received 
here from Java uecompanted by a certificute of fumigation and these 
seeds were found hadly infested with tnsects. 


Dr. Leefmans bas pointed out to me that the certificate sent with 
this seed was not a certificate of fumigation but of mspection. On 
looking up the typewritten certificate received, T now find that the word, 
‘fumigated’ has been crossed out with a pencil. This slipped the 
attention of Dr. Badamt who first reported the matter to me and 
I also overlooked it in hurriedly going through the certificate at the 


time it was received. I very greatly regret this error of statement on 
my part. 


Dr. Leefmans in his letter to me indieutes that he sees in my 
remarks g severe eriticism: of the fumigation seetion of his institute. 
This was not intended. All I wished to point out was the danger of 
accepting fumigation cartificates whatever their origin and the imposai- 
bility of guaranteeing that seed imported under a fumigation certificate 
ig free [rom insees pests. JT have a very high admiration for Dr. 
Leefmans and the work being done in the Institute of which he is the 
head. If the remarks mude by me in my report have led readers to 
think otherwise, I wish to correct any wrong impression created. 


— —_— — -_—_- 


_ — 








* The letter above was published mn the Planters’ Chronicie, Vel XX VIE, No, 3, 
dated 30th Jatauary 1942 aud is published tere ta give the correction greater publicity. 
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FOREWORD 


OR reasons siinilar to those of lust year, it has been 
considered desirable to publish the report of Mr. 
Mayne’s work during 1931-32 alse, as a bulletin of the 
Mysore Coffee Experument Station. The Executive 
Committec of the United Planters’ Association of Southern 
India have kindly consented to this arrangement. 


Olig. Director of Agriculture 


BANGALORE, H. V. KRISHNAYYA, 
wn Mysore. 


20th July 1932 


ANNUAL ADMINISTRATION REPORT OF THE COFFE) 
SCIENTIFIC OFFICER, 1931-32. 
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{ have the honour to present the administration 
report of the Coffee Scientific Officer for the year ending 
31st March 1982, dealing with the work in progress in 
connection with coffee problems. 


As in previous years, the work has been centered at 
the Mysore Government Coffee Experiment Station, 
Balehonnur, under the direction of Dr. L. C. Coleman. 
Work in co-operation with the officers at the Station has 
been continued in connection with breeding, spraying and 
miscellaneous problems. 

In Novernber 1931, 16 was decided to employ an Indian 
assistant to work on the problems of Mealy Bug and Cock- 
chafer in 8. Coorg. Mr. V. K. Subrahmanyam, B.sc. was 
appointed to the post at the commencement of December 
and after six weeks training in the Entomological Section 
of the Mysore Department of Agriculture, Bangalore, took 
up his duties in 5. Coorg, with headquarters at the former 
Coffee Experiment Station at Siddapur. 


The report comprises, as usual, a short account of 
touring work, scientific investigations in progress and 
general notes on coffee problems which have been raised 
during the year. 

Touring.— Two periods of absence from headquarters 
have been occupied with visits to other districts. A period 
of one month in July 1931 was spent in 8S. Coorg in 
connection with Mealy Bug and Cockchafer the work of 
which will be considered under that heading later in the 
report. 

In January 1932, a further period of one week was 
spent in 8S. Coorg in order to lay down lines of work for the 
Entomological Assistant. Following this, a short visit 
was paid to the Nilgiri-Wynaad to investigate an obscure 
root disease reported from an estate in that district. A 
report embodying the results of the investigation was 
prepared and despatched to the estate in question. The 
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points of general interest in connection with this root 
disease will be considered in the section dealing with root 
diseases, 


INVESTIGATIONS. 


Leaf Disease—Progress Report.—Considerable time 
has been occupied during the year with investigations 
directed to increase the available information on the life 
history, mode of infection and distribution of Leaf Disease 
(Hemilera vastatriz Berk, and Br.) and of the phenomena 
of resistance shown by various individua] plants and 
strains. In some directions, progress has been satisfactory ; 
in others, certain preliminary difficulties have not yet been 
completely overcome. The work falls into four parts— 
spore germination, infection, spore distribution and pheno- 
mena of resistance and susceptibility. In addition, evidence 
from field observations undertaken for studies of spraying 
and fruit loss has helped to shed further light on the 
problems of the rise and fall of attacks. 


1. Spore Germination.—The germination of the 
Leaf Disease fungus spore is the first step in the develop- 
ment of a Leaf Disease spot and it is also the period 
during which the fungus is most vulnerable to direct 
measures of control. [ft will, therefore, be clear that an 
understanding of the process and the factors which influ- 
ence it is of very considerable importance in increasing 
our control over the disease. 


Most of the time up to date has been occupied with 
elaborating suitable technical methods of studying gerrai- 
nation under various conditions. Increasingly more 
satisfactory results have been obtained, but even yet they 
leave much to be desired. Until the methods are suffici- 
ently accurate to provide similar results in experiments 
carried out under similar conditions, it 1s not possible to 
study the effect of varying the conditions and so far this 
requirement has not been realized. ‘he following figures 
illustrate the difficulty. These (fable I) are the percent- 
age germinations found in 12 drops of distilled water 
containing spores which had been preserved in tubes for 
four days. The drops were distributed on four glass slides, 
each enclosed in a small closed dish, The conditions in 
each dish were considered to be identical as to humidity and 
temperature and all the glass ware had been cleaned and 
sterilized in the same way. ‘The spores were ali collected 
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from the same infected leaf from spots of approximately 
the same age by allowing the ripe spores to drop on a 
sheet of white paper. 


TABLE [, 


Percentage germination of Hemileia spores 
preserved for four days.— 





Percentage . Percentage 
Slide. ! germination | Shida. | germination 
Slide 1. 22'5 per cant | Slide 3. 18°38 per cent 

25 NB 
170 " | 25°8 "1 
Blide 2. 34'8 +3 Slide 4. 44.0 ‘1 
48°3 " 33'5 - 
37°3 " 42°0 " 








Tt will be seen that the degree of variation 1s very 
high, ranging from 17°0 per cent to 48°3 per cent. It is 
to be noted that drops on the same slide show fairly close 
correspondence except in the case of slide 2, and that the 
slides 1 and 3 correspond fairly well as also do slides 2 and 
4. This suggests that there 1s some factor of variation 
between slides or the dishes enclosing them which 
has upsetting results, and so far this factor has eluded 
detection. 


In spite of these difficulties, information of a fairly 
definite character has been obtained on two points in 
connection with the germination of Hemileta spores. 
These two points have a direct bearing on field problems. 


The first point concerns moisture conditions for 
germination, It has been found that germination does 
not occur in the absence of liquid water, but that actual 
submersion in water has a depressing effect on the develop- 
ment of germ tubes. The most favourable conditions are 
provided when dry spores are dusted on to drops of water. 
This has an interesting bearing on the view expressed in 
the reports on the Seasonal Periodicity of Coffee Leaf Dis- 
ease (Mysore Coffee Experimental Station Bulletins 4 and. 
6, 1980 and 1931) that the rate of increase of the disease 
is retarded under heavy rainfall! conditions. Under such 
conditions, spores would soon be waterlogged and there- 
fore in an unfavourable condition for germination and this, 
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together with the washing effect of heavy and continuous 
precipitation would account for the behaviour already 
deduced from field observations. 


The second point concerns the effect of hght. It has 
been found that hght has an inhibitory action on germi- 
nation. The figures for two experiments given in Table I 
illustrate this point. 


Experiment 1 was carried out with drops of water 
inoculated with spores on leaf surfaces from which the 
drops were afterwards removed to slides and counts made. 
Hixperiment 2 was carried out on glass slides. Similar 
results were obtained in other experiunents. In these 
experiments, dry spores were dusted on to drops of distilled 
water. 



















Tabie IT. 
Effect of light on the Germination of Hemilera 
Spores, 
—- ee .. _ 
Experiment | percentage No. of drops 
| germination. | examined 
veg Se, se eee pee pees 
1. Light (N. window) OO par cent 4 
1” vs 00 " 4 
Darkness 163 » (mean)! § 
ri 14°5 ” » | 4 
9. DGieht (N. window) 20 i Ms a 
a] Fa la +" I 3 
Darkness 49°93 7 " | 3 
mm 34 1] +4 i] | 3 
| 





This effect of light is at variance with most of the 
previously recorded work on the germination of rust spores 
but is in agreement with some results recently recorded 
by Dillon Weston for the spores of Black Stetu Rust of 
wheat. 


The problein requires much further investigation and 
work is planned to study the bearing of this laboratory 
discovery on the behaviour under natural conditions. 


It at once focusses attention on night times as the 
period of spore germination. It does not seem to have 
much bearing on the question of shade, however, Ali the 
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experiments so far done have been under light conditions 
from a N. window, but some evidence from inoculation 
experiments suggests that diffuse light lias not the same 
inhibitory effect, 

The possibility of conditions favourable for infection 
being best realized at night and the results of experiments 
on the moisture requirements for germination served to 
indicate the highly favourable conditions presented by 
heavy moreing dew. This comtnences in darkness and 
provides more efficiently than any shower of rain, a covering 
of innumerable fine drops of water over both surfaces of the 
leaf. 

Judging by general observations in the field, the 
amount of heavy mists and dew occurring during the 
rainless months determines, to a great degree, the severity 
of the annual Leaf Disease attacks. 


A large nutuber of experinents undertaken to study 
the effect of short periods of storage of spores on their 
ability to germinate gave doubtful results for the reasons 
already described. There is some suggestion that a short 
period of storage of spores, suflicently mature to fall from 
leaves kept in still air, results in better germination than 
is given by spores placed dircetly on water drops after 
detachwent from the leaf. 

Attempts to estimate the length of titue which spores 
would retain their ability to germinate were commenced 
but beyond the fact that two collections kept in scaled 
tubes at laboratory tempcratures and medivin humidity 
gave no germination after six weeks, no reliable results 
have been abtained as fo the huts. 

| 2, Infection of Coffee Leaves by Henileia vastatrixz.— 
References in carlier reports to experiments on artificial 
inoculations of Leaf Disease were all records of failure, 
mut during 1931, successful results were obtained and a 
technique of inoculation worked out. It is now possible 
to obtain inoculations on detached cuffee leaves and to 
retain such leaves healthy for periods up to two months, 
giving ample time for the complete cycle from: spore to 
spore to be compieted and to allow studies on the type of 
infection and amount of spore production to be nade. 

The failure of the carly experiments must be attribu- 
ted to ignorance of the part played by light in inhibiting 
germination of spores and to insufficient control of the 
acidity of the water used for the inoculation drops. 
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The results so far obtained are of considerable interest 
but there remains a wide range of doubtful points which 
require clearing up. 

Considerable variation in the time required for the 
development of visible spots at the places of inoculation 
and for the commencement of spore production was found 
in various experiments. Hven separate inoculations on 
the same leaf showed differences of several days in these 
respects. The judgment of these times, particularly those 
of the firat appearance of pale spots, is very difficult as the 
number of successful penetrations per unit area influences 
visibility, ‘Taking the results as a whole, it appears that 
from 7 to 12 days clapse between infection and the first 
appearance of a yellow spot and from 15 to 24 days between 
infection and the first: appearance of spores. ‘These figures 
refer to Coorg variety leaves infected with spores taken 
from Coorg leaves and the experiments were conducted 
under laboratory conditions of temperature under glass 
jars. Inoculation on susceptible Reobusta leaves gave 
much longer periods for the development of a visible spot 
and of spores, a matter of some interest with respect to 
the future status of Hemeleza as a disease of Robusta. 


TABLE ITE, 
Leaf Disease I infec fion Limes, 


-. -- —---- - - - —_ 
—— = ee 0S an a -- a 








First appearanee of 











Date | Leaves | ve gin oF 7 
! | Yellow spot Spores 
ne a ree nee tienen core 
8-10-31 Coorg | Coorg | 12 days 15 days 
28-10--31 ' | i 8, 16, 
§~11-31 ts | 4 9 4; | wy 
14-12-31 > 5S . + 17 ,, 
12—1-82 , i Ti» | 24, 
12—1-~32 i | ' 7. | 22 y 
12—1-382 : . | Robusta | Toy “4, 
12—1-32 Robusta | 4 99, 
12—1-32 | Coorg | s 30, 
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Of the factors which may affect the times required 
for the appearance of infection and of spore production, the 
following will require consideration—temperature, age of 
leaf, humidity of the air during development and the density 
of infection. It must be noted that the later infections 
in Table ITI were carried ont on more mature leaves than 
the carlicr ones owing to the cessation of vegctative 
growth and the difliculty of obtamming more tender 
leaves, 


It is considered that the first appearance of pale 
spots is an unreliable index of the rate of development, as 
it depends very greatly on the person examining the leal. 
Tho first date of spore formation is a much moro well 
defined point in the life history. 


3. Resistance and Suscentibility.—Che development 
of a method of obtaining infections in the laboratory 
opencd up a wide field of work In investigating the beha- 
viour of the numerous selections, hybrids and crosses 
which are available at the Experiment Station. Work 
along these lines was started in September and the results 
have been of great interest and importance in relation to 
the breeding and selection work, 

The first experiments were carricd out on a number 
of plants which had been previously scleeted for their 
vigour and disease resistanee as suitable starting points in 
the development of improved strains. The first cxperi- 
ment included leaves rom four lighly resistant plants which 
showed no disease in the field, two moderately resistant 
plants with some disease and one cotmmon Coorg type. 
Four leaves froin each tree were inoculated and kept in 
the Jaboratory and the reaction of the plants recorded. 
The spores used catue from Coore trees. 


Two striking results were obtained. The leaves from 
the four Juvhly resistant plants showed this character in 
the expernnent, but there was ainple evideuce that their 
resistanice did not depend on any inability of the fungus 
to penetrate, because in the arcas inocilated minute 
pale yellow spots developed, stinilar in appearanee to the 
initial yellow spots which appear on ordinary susceptible 
plants. These yellow spots did not develop any further 
and although the leaves were kept under observation for 
32 days, no spore production took place. Within that 
period, the Coorg leaves hud developed discase spots and 


produced spores. Similar results were obtained in a 
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second experiment carried out for confirmation. The 
study of the internal changes associated with the deve- 
lopment of these abortive infections is to be taken up. 


The second point arose from the results obtained 
with one of the two moderately susceptible trees. This 
set of leaves inoculated in the same way as the rest 
behaved like the completely resistant sets, although in the 
field the tree from which they came showed some develop- 
ment of ordinary spore producing disease spots. An 
experiment was at once started to study the result im more 
detail. Leaves from this tree—S. 6-30 in the Station 
records—were inoculated on onc side of the midrib with 
spores collected from a Coorg tree, such ag had been used 
in the previous experiment described and on the other side 
with spores from 8.5-30, A control scries was started at 
the same time using leaves from a Coorg tree inoculated 
in the same way. 

The Coorg leaves showed the development of typical 
disease spots on both sides of the midrib, z.e,, both eollec- 
tions of spores were equally capable of infccting the leaves. 
On the 8. 5-30 leaves, however, only the side inoculated with 
spores collected from &. 4-30 leaves showed the develop- 
ment of spore producing discase spots. The side inoculated 
with spores collected froin a Coorg tree failed to produce 
more than pale spots which never developed into spore- 
producing pustules. These results have been repeatedly 
confirmed fer the selection §. 5-30. Similar results 
were obtained with a set of leaves from: a Kent tree which 
was resistant to spores collected from a Coorg tree and 
susceptible to spores froin infections found on the Kent. 
A further expcriment in which leaves from this Kent tree 
were Inoculated with spores collected from 5. 5-30 and 
with spores from the Coorg revealed that the Kent behaved 
in the same way as. 5-80 in its reaction to the different 
spore collections. 

It is considered that these experimetuts establish the 
existence of two strains of Hevitleia vastatria which 
behave differently on certain strains of Coffea arabica. 

There is a strong suggestion that this resistance to 
one strain is common among Kent’s selection. S. 5-30, 
on which this behaviour was first found, is grown from seed 
of a plant in Woger estate which is related to Kent. 
Further, the results afford a basis for the explanation of 
features in the field behaviour of Kents which have 
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previously been inexplicable. An account of this work in 
relation to the behaviour of Kents has been, prepared and 
will be published in the “ Planters’ Chronicle,” 


Much further work is required on this problem to 
investigate what proportion of Kent plants possesses this 
partial resistance and how it is inherited. There is also 
the possibility of still other strains of the disease, though 
no certain evidence has as yet been obtained of such. 
The leaf disease on the susceptible Robusta plants so 
far examined has not been detectable as a separate 
strain. 

One experiment using spores from dfemilera infections 
on Gardenia gummifera and Vangueria (?) sp. failed to 
give infection on Coorg leaves. . 

Further work along these lines is planned for the 
future. The method of inoculation on detached leaves is 
to be used fer studies on the resistance of the various 
crosses and self fertilized lines now being developed on 
the Station. The method will facilitate the elimination 
of types of high susceptibility fio disease in the nursery 
with much saving of time and space in the field, and at 
the saine time will throw light on the mode in which 
resistance of Leaf Disease is inherited. 

Spore Distribution.--In order to study certain pecu- 
harities of the developinent of Leaf Disease in areas 
exposed to and sheltered from wind, a nuiber of glass 
slides smeared with vaseline were exposed as spore traps 
on posts erected in two areas of coffee near the Station 
towards the end of the 5. W. monsoon. The slides were 
arranged so that equal numbers were exposed to each of the 
four cardinal points of the compass in cach area, They were 
left exposed for one week and then collected and stored in 
clean slide boxes for microscopic exaimnination. During 
the period, the wind was consistently in the W. or 8. W. 
as is usual during the inonsoon, where it is not changed 
by configuration of the land. 

One area faced west and was exposed to the full force 
of the wind. The coifee: was about five years old and the 
shade, ight. The other area was sheltered from the wind 
with a gentle eastern slope. ‘The coffee in this area was 
older and higher, and the shade thicker than in the first 
area. ‘The statusof the disease was markedly more severe 
in the latter area than in the former. In both places, the 
slide-bearing posts were about the same height, so that 
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they were well above the coffee in the first area and slightly 
above it in the second. 


It is admitted that the two areas were very dissimilar 
in ways other than facing and wind exposure, and that 
direct comparisons between the number of spores caught 
are not possible. However, the counts actually made are 
of interest in connection with the movement of spores in 
the air. It is unfortunate that the number of slides 
examined is stall, but the work ‘of examination is 
extremely slow and occupies a great deal of time. The 
results are given in Table LV. 


TABLE LY. 
Leaf Disease Spores caught in Spore Traps. 





Spores Caught 











Position of slides ae — —————) Average 
Slide 1 | Stide 2 | Slida 3 | 
: | | 
W. (Exposed facing) aes Zo j 17 21 | 203 
SC ,, n ) 36* | 6 4 15°3 
N. { ,, » Bb 18 5 7% 
E. ( ,, » val 7! 3 10 67 
W. (Sheltered facing) vee | 3 | 4]. 35 
Ss (,, » od wei) AA G8 13°0 
NCL , al ape at | | 1£0 
E. ( » | 11 | 16 | 13°5 


————————— OOO eee 


The markedly greater nuinber of spores caught on the 
slides facing W. in the series exposed in the windswept 
area affords interesting proof that the spores move with 
the wind. In the sheltered areas, there is no such definite 
movement, and all directions of exposure show a generally 
similar ‘‘ catch” of spores except the slides facing West. 
The low numbers on the western facing in this area are 
very difficult to explain, unless 1t be that under the lee of 
the slope, there is a back eddy of wind from the East. This 
is not supported by the evidence of the slides facing Fast. 

As has already been stated, the status of the disease 
was markedly higher in the sheltered area, though the 
spore-catches were barely as high as in the slides exposed 
to the west wind. This suggests that in sheltered situa- 
tions the horizontal movement of spores is much less 
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marked than in windswept arcas. Unfortunately, no data 
are as yet available with regard to downward movement. 

The tentative conclusions drawn from the field obser- 
vations of 1930 on the inflaence of wind exposure are 
supported by these spore trap observations (Seasonal 
Periodicity of Coffee Leaf Disease. Second Report. Bull. 
fig. 6. Mysore Government Coffee Experiment Station). 
Tn that report, it was suggested that the iater development 
of Leaf Disease on windswept areas was due to the greater 
wastage ofspores. The considerable horizontal movement 
of spores with the wind in the windswept areas would 
tend to carry spores rapidly through the air, resulting in 
wide diffusion of the spores and large losses of spores 
which would be carried into areas where coffee was absent 
—jungle, ete. 

The possibility of using wind breaks on ridges to act 
48 spore traps is one that, I think, might merit considera- 
tion, especially in areas where coffee is growing on two 
sides of N.—S. ridges. 

General Observations on Leaf Disecdse.-~The foregoing 
sections deal with specific work on Coffee Leaf Disease. 
In addition, various detached observations made in con- 
nection with other work serve to throw light on various 
aspects of the leaf I}sease problem. Cataloguing such 
detached notes would serve no purpose at present. Later, 
it is hoped to summarize all the available data, both 
observational and experimental, bearing on the develop- 
ment ofthe disease through the year and the effect of 
enviroumental conditions thereon. 


hoot Diseases. Work on root diseases has been 
largely in abeyance. The wood block cultures of Fomes 
lamacensis have been kepb going and evidence of complete 
penetration obtained. Thin pieces of wood permeated by 
the fungus have been found to show the brittleness which 
is characteristic of the disease in the field. Microscopic 
examination of the wood failed to reveal any marked 
structural alterations and cheimical tests for ignin revealed 
no apparent reduction in this constituent. Further 
work along these lines to investigate how the fungus 
brings about decay are planned but have been held up by 
other work of a more important nature. 


Wood blocks heavily infecteI with pure cultures of 
the fungus were buried in contact with roots of young 
coffee trees growing in tubs. So far, no signs of attack 
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have been visible though the experiment has been in 
progress for six months. : 


Of other root diseases, Rosellinia remains secondary 
to Brown Root Disease, while two other types have come 
under notice during the year, The first of these has been 
found occasionally in patches in Mysore and in general 
characters resembles Porta hypolateritia, the Red Root 
Disease of tea, but it does not sccm to be very common. 
The second is of some importance in the coffee near 
Gudalur. The characters are rather indefinite and no 
certain identification has been possible. Cultural work 
resulted in the isolation of a fungus which in its growth 
characters showed rescmblances to Homes appianatus, a 
fungus reported by Petch (Diseases of the Tea Bush) as 
oceuslonaily causing root disease of tea in Ceylon. The 
saine author mentions that 1t has been reported as a root 
disease of coffce in South India, but withont reference to 
the authority. As the characters of the disease ou the 
dead tree from which this isolation was made differed 
somewhat from those of other trees dug out, it is probable 
that other fungi are also involved. 


The majority of the attacked trees showed very little 
external signs of disease, but on splitting the tap root the 
wood was discoloured and smelt “mushroomy.” In the 
oldest stages, the wood was spongy and wet. The progress 
of the disease appeared to be slow as if was only occasion- 
ally that a patch of the disease was clearly noticeable. 
Close inspection revealed in Inany cases that where a 
single tree had died suddenly, there were indications of 
previous deaths in the presence of supplics several years 
old. In practically every casc, a dead stump was present 
nearby and in one case the spread of disease along a 
large root of a dead stump to the dying coffee tree was 
established by careful excavation, In this case, the stump 
root showed a progressive decay from the dead stump 
outwards to a point where it was in direct contact with 
the tap root of the coffee. 


Recommendations were made along the usual lines. 
There does not seen much prospect of any marked 
advance in the treatment of root diseases until the condi- 
tions under which dead stutnps and felled logs decay in 
tropical soils are subjected to comprehensive investigation. 
An understanding of the succession of organisms involved 
in the process together with the place in that succession 
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taken by the few morc important organisms involved in 
root diseases of the crops might provide data which would 
suggest means of directing that succession along lines 
unfavourable to the development of root disease fungi, or 
means of otherwise controlling decay. 

Spraying Mixtures—Progress Report.—In the 
Administration Report for 1930-31, a series of observations 
made on plots receiving different types of spray mixtures 
was reported. These were designed to provide .an 
estimate of the effect of the different mixtures in prevent- 
ing leaf fall resulting from Leaf Disease. Observations of 
identical type were carried out at approximately the same 
time during the year under review. The results, together 
with those of 1930, are given in Table Y. 


TABLE Y. 


Effect of Different Sprays on Amount of Leaf held 
by Tymeal Branch Systems. 





1930 1931 





_—See 


Mixture used 


Order | Leaf count | Order | Leaf Count 








-6'28.4'23 


Linseed Oil Bordeaux 10 ozs. 3 1 | @354°21 I 

r " " 40) ozs, | 2 | 6282725 7 | O77 223 

hoon 20 028, | 609+ 19 | 2 | 623+°25 
Casein Bordeaux wes 4 | 5907718 3 G19 + ‘34 
Fish Oil Resin Soap Burgundy 5 | S74 '23 8 § 5662 '26 
Resin Soda Bordeaux | 6 |s50+16] 6 | 5°94 +20 
Alum Bordeaux 6 67) «1 88+ Od , 4 | 600+ °28 
Resin Soda Burgundy _ 8 : 4°87 4°18 | 5 | a O7 +21 
Soibar 3 per cent | 9 B8104'11: 9 512419 
Check No. spray ese | 10 2°40+'18 | 10 | 313417 
Bordeaux without adhesive .., No observation | 640419 





———————_—_—— — — __ 


Taking the data as a whole, there is a general reduct- 
ion in differences between the different treatinents during 
the present year together with an improvement in the 
results of the check counts and the treatments which 
gave poorer results in 1930. ‘This was to be expected as 
the weather conditions were considered less favourable 
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for the disease during the very wet monsoon of 1931. 
Conversely, the results afford an interesting confirmation 
of the depressing effect of heavy rainfall on Leaf Disease 
which was concluded from previous observations recorded 
in the bulletins on “Seasonal Periodicity of Coffee Leaf 
Disease.” 


Considering the individual spray mixtures, Linseed 
Bordeaux in the 10 oz. strength continues to head the 
list, while Linseed Bordeaux, 20 oz., Casein Bordeaux 
and HKesin Bordeaux hold approximately the same 
positions as in 1930, Solbar shows again as the least 
effective. Experiments with this material have been 
abandoned. Alum Bordeaux and Resin Soda Burgundy 
show marked improvement in effectiveness, while for some 
unexplained reason Linsecd Bordeaux 40 oz. exhibits a 
marked drop. 


Further data will be required for providing results of 
definite statistical significance, but if seems probable that 
either Linseed Oil at the 10 oz. streneth or Casein is 
likely to prove the best adhesives. ‘The problem of the 
relative merits of Bordeaux and Burgundy mixtures must 
await further results, but the data obtained snggest that 
there is no advantage in the latter from the point of view 
of fungicidal power. 


With regard to the use or disuse of adhesives, the 
results of 1¥31 suggest that there is a positive advantage to 
be gained by their use, the differences between the figures 
obtained with Casein and without being statistically signiti- 
cant. At the same time, the advantage to be gained 
by spraying without an adhesive as compared with no 
spray ab all is considerable. It remains to be seen from 
crop yields whether the increment gained covers the cost 
of the adhesive. In view of the. quite high figures for 
spraying without adhesive and of the fact that the 
monsoon of 1931 was an extremely heavy one, 16 seems 
that the omission of the adhesive in September-—-October 
spraying would not seriously affect efficiency of protection. 


Time of Spraying and Strength of Spray— Progress 
HRzport— Similar observations to those described in the 
previous section were carried out in September and in 
Febrnary on a series of large plots receiving spray appli- 
cations at various times and in different strengths. The 
results are given in Table VI. 
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TaBLE VI, 


Effects of Spraying at Different Times and in different 
Strengths o on pn Leaf held by Pyprcal Branch Systems. 


- eoeeee eg 1 eo _——-— 








L 

| Leal Counts : Crop in Jb. 

Treatment September . February | Cherry per 
1931 / £932 , 600 trees 


A gg a args 9 gr a a i 


1% May and September ... 


-. _- 


655+°22 | 4294-17 | 1425 Ib. 

O'5% ,, | 617+19 | a454+12 | 2059 ,, 
1%. May only .) 6 889421 | g29+14 | 1013, 
O5% 1) G824E20 | Vve7tis | 809, 
1% Septembor only -| 331421 | 2°38+17 | 800 ,, 
05% ,, | 884b 19 | 2@34t'15 | 852 _,, 
Checks I .) 288419 | o95+F11 | 1829, 
. OU | 294419 1468+13 . 1026 _,, 

, i a S4T4 93 | 170+ 14 687, 


ee 8 ee ee ee 








Unfortunately, the soil and shade conditions vary 
considerably through the area so that the results are 
somewhat difficult to interpret. ‘The plots are arranged 
as follows: One perecnt May and September spray, 
one per cent May spray only,0°5 per cent May and 
September spray, 0°5 per cent May spray only, one per 
cent September spray only and 0°5 per cent September 
spray only, with check plots between the treatments, 
Figures are only given for three check plots near the 
centre of the whole series. The check plots were under 
treatment during 19380 and the effects of the treatments 
were still evident in 1931 so that the data are of limited 
value for this year. The high yields given by Checks 
I and IT in the table are the results of the 1930 treatments 
to which they were subject: 

It can be seen from the September observations that 
there is no significant difference between the one per cent 
(5-5-50) application and the O'5 per cent (24-24.50) 
application, As might be suspected also, the September 
application, done only a few days before the observation 
was made, exerted no effect and the results do not differ 
significantly from Checks I] and LIT. The poorer figures 
for Check I may probably be attributed to the very 
considerably heavier crop it was bearing as a result of the 
previous treatment, 
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The result of the February observations are more 
dificult to interpret as matters are greately complicated 
by difference in crop yicld. Thus, it might be concluded 
irom the significant difference in leaf amount in the two 
twice sprayed plots as indicated by the observational 
data that O°5 per cent mixture was less efficient than 
one per cent. A reference to the crop yield figures shows 
that the O° per cent twice sprayed area produced nearly 
90 per cent more crop than the one per cent twice 
sprayed area and the greater leaf loss may be due to the 
heavier strain on the trees and not to any fungicidal 
deficiency of the mixture. Jn the case of the area sprayed 
only in September, there is no apparent difference in the 
effectiveness of the two strengths. In the case of the 
arcas sprayed in May only, the 0°5 per cent strength docs 
not seem to have been so effective as the one per cent 
strength and in this case no explanation based on crop 
differences is possible. It must be remembered that the 
heaviest intensity of the disease occurs usually in October 
and November and it is possible thai the 05 per cent 
mixture applied only in May loses its efficiency by the 
washing of rain sufficient to result in a reduction in leaf 
amount below that of the trees sprayed with the one per 
cent inixture af the sametime. More definite information 
on this point must await on further data. 


The general course of the results is in agreement 
with earlier conclusions based on studies of the seasonal 
behaviour of Leaf Disease. Of the two sprays, the pre- 
monsoon application is to be regarded as the most 
important, while the post-monsoon application is 
secondary to it. It is possible, in wind-swept areas where 
the wide disacmination of spores retards the development 
of attacks, that a post-monsoon application alone might 
be of value, bui the risks of failure are considerable, 


The figures for crop yield in the areas receiving only 
one application do not reveal very clearly the greater role 
played by the pre-monsoon spray. <A general inspection 
prior to the 1932 blossom revealed, however, that the 
pre-monsoon sprayed areas had formed very considerably 
more bud than fhe post-monsoon sprayed areas, so that 
although the crops from all four of the single sprayed 
plots were sinilar, there is every likelinood of a difference 
being visible in the next erop in favour of the pre-monsoon 
sprayed areas, 
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Work along these lines will be continued in the 
coming year both in September-October and February- 
March. The results which accumulate from year to year 
are being filed and taken with climatic data will afford 
in time a valuable body of material for advice on spraying 
questions. 


Note on Tables V and Vi.—The method of obtaining 
the figures given in tho two tables was explained in the 
Annual Report for 1930-31, and in an article in the 
‘Planters’ Chronicle” of July 4, 1981, pp.. 315-7. The 
fraction prefixed by the + sign following each figure 
representing the estimate of the number of leaves per 
erowing shoot is an estunate of the Standard Error which 
is used in arriving at significant differences. 


FLOWER AND FRUIT STUDIES. 


Pollen Germination.—Some further work on pollen 
germination was carried out during the year, but no 
further results of general interest have been obtained. 
This year’s results seem to suggest a relationship between 
pollen viability and the atmospheric humidity at the time 
of flowering, but the results area little conflicting. In 
view of the importance of this problem from the point of 
view of breeding work, if is hoped to arrange for the 
watering of trees in future seasons with the pollen problem 
in view, instead of using trees watered primarily for breed- 
ing purposes. 


Floral Studies.—It was noted in the last report that 
a number of hybrid plants in the selection plots at the 
Experiment Station formed no pollen. Investigations 
made on iminature buds showed that the condition of male 
sterility could be detected readilyin January. The condition 
is associated with malformed anthers, the malformations 
- Yarylng from the absence of poilen sacs in normai shaped 
anthers to the complete replacernent of anthers by petaloid 
structures. All degrees between these extremes could be 
found in different plants. ‘The results were placed at the 
disposal of the Plant Breeding Assistant at the Experi- 
ment Station and, in co-operation with him, a large 
number of Station selections were examined. 

Crop Losses during Development—aAn announcement 
was made in the Annual Report of 1930-31 of a series of 
observations undertaken to investigate the times at which 
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developing fruit are lost. These observations were carried 
to a conclusion in December 1931 anda new similar series 
started in March 1932. A synopsis of theresults is given 
in ‘lable VII. It will be understood that one year’s 
results are quite insutlicient to draw any conclusions but 
in view of the results of the small scale observations of 
1930, several points may be commented upon. 

As in the observations of 1930, the major portion of 
the loss occurs in April, May and June, The subsequent 
losses are negligible and largely attributable to mechanical 
causes, though a reservation must be nade with respect 
to “Jeloo,” a subject which will be considered below. 


Table VII. 


Crop Losses during Development, 





. Percentage of 














. : , 
Times ol loss No | original hud 
Pf 
Original Bower bud 1-4-1931 | 9OBL | eee 
Loss 1.—between April lst and May 5th.! 1850 | 20°63 per centi 
Loss 2.—Unsawollen fruit distinguished | 989 | 110 ,, 
on May 12th. ! 
Loss 3.—betweoan May 12th and Juna - Q414 | 267 4 
Léth, 
Loss 4— ,, Junaibth and Novermber | Sion | 479, 
t th. | 
Fiuit picked on November 12th beet 3007 376 4, 
Total - 9031 100°O per cent 


Ihe fonr sets of losses indicafed in the table are 
clearly separable and form well defined groups, the causes 
of which remain nncertain. 

foss 1,—-This loss is indicated as occurring between 
the blossoming on April lst and May Sth, but, in fact 
more than half of it occurs in the first week after flower- 
ing. Theaffected young fruit initials turned yellow, dried 
up and fell from the fruiting nodes. In some cases, failure 
at this point involved whole groups of flowers, and may 
have been due to defective buds which failed to open 
normally. Jn great measure, this loss is probably to be 
considered as a fathure to fertilize. 

Loss 2,—This loss did not involve a fall of young 
fruit, and it is not possible to say when the conditions 
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giving rise toit originated. Itis noted as occurring on May 
12th because at this datc it was possible to distinguish 
that a certain proportion of the young fruit war lagging 
behind in development, These fruit never developed to 
maturity, remaining only slightly larger than the original 
pistils present at the base of the tlower at blossom time. 
They disappeared gradually during the course of the year, 
though a few were still to be found even at harvest. The 
reason for this failure of development is unknown and 
will have to be sought by other methods. 

Loss 8.—This constitutes the largest single loss im 
development. Attention was drawn to it in the report of 
1980-31, where in a sinall series of observations, about 
11. per cent of the original blossom was affected. 


It occurred very suddenly between the 2nd and 16th 
June in the year under review. he characters of the 
majority of the fruit falling at this time were the same as 
those deseribed on pave 18 of the aunnal report of 1930-31. 
Five hundred fallen fruits found at this pertod were examined 
and classified. It was found that 77 per cent showed the 
characters described-blackenineg ofthe bean tissuc before the 
decay of the pulp and a development of white powdery 
material atthe point at whichthe fruit brokeaway. Of the 
remainder, 10 per cent showed the development of the 
white powdery material at the base of the fruit or fruit stalk 
but without any decay of the bean tissae, while the rest 
13 per cent—were characterized by the splitting of the pulp 
tissue at the base of the fruit without any other signs of 
decay. The first two types were all sheltly sinaller than 
the healthy fruit at the time of the fall but the last type 
consisted of fruit as laree or larger than the healthy ones. 


Attempts to isolate an organism [rom the fallen fruit 
were all failives. Microscopic examination failed to 
reveal any signs of infection in either the dark decaying 
bean tissue or the white powdery inaferial at the base of 
the fruit or fruit stalk, This white powdery inaterial was 
composed of cells which had beeoite separated from one 
another by the dissolution of the material binding the 
cells of the tissue tovether. 


All the indications point to physiological causes as 
the reasons for this fall. These causes will require fuller 
investigation in the future with special reference to the 
variation from year to year and the effect ol varying 
environmental conditions on the amount affected. It is 
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hoped that closer examination of the data may throw 
more light on the problem, but the work of examination 
has not been completed. 


Loss 4.—-This small loss is mainly due to mechanical 
causes and to the dying back of one or two of the branches 
under observation. It must be remembered that the 
branches upon which these observations were made, were all 
sprayed twice, before and after the mensoon so that losses 
due to Leaf Disease and Black Rot were practically 
eliminated. 


Taking the figures as a whole, it can be seen that 3876 
per cent of the original bud reached the stage of maturity 
in this series of observations. 


The records were kept for each of the 96 branches 
which survived out of the original 100, four being lost by 
mechanical injury. From the data so recorded, two 
interesting points cmerge.— 

i: The branches with the largest number of buds gave 
lower percentage scts than those with a smaller number. 


2. Branches with few leaves at blossom time were 
hable to large losses in the early stages of development 
while many leaved branches suffered but small |osses. 
The correlation was by no means complete as some other 
branches with low numbers of leaves suffered small losses. 
No branches with large leaf nunibers gave heavy early 
losses, 


Examination of the Crap Picked —The 3397 fruits 
picked were all cut open and the condition of the beans 
recorded, A synopsis of the results is given in Table 
VIII. 


TanLE VIII. 
Analysis of Fruit Picked in C yop Development 





Observations. 

ne ee. | eo 

sos se _Percent- 

Hruit age | Beans | age 

| | | 
Total bee © BaO7 
Total Peaherry wae se 
Total three beans per cherry... 
Total Empty beans eo! 119 ! 
Total Black bean of ATS 
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This analysis provided several points of interest in 
connection with two defects of the final crop. These two 
are light or empty beans and black bean, both of which 
would be classed in practice as light or jeloo. It seems 
that the two are quite distinct. 


The type deseribed in the Table as empty beans are 
beans which contain no endosperm, te. the “ imcat.” of the 
bean is absent, but are completely developed in size and 
have a normal parchment skin. The most striking feature 
of this defect is the rarity with which it affects a whole 
fruit. It can be seen frow the Tsble tha*, while 119 fruits 
contained such light beans, there were in all only 129 such 
beans, and as most of the affected fruit were normal ones 
it is obvious that the number in which both beans were 
affected was extremely small. No explanation of thia 
peculiarity can be given at present but this phenomenon 
may also be duc to some irregularity inthe complex 
process of fertilization. 


The second type of defect is “ black bean,” a trouble 
which hag come into considerable prominence during the 
last year. ‘Che defect consists of the replacement of the 
bean tissue by a dark-brown to black pulpy meterial which 
shrivels and dries in the later stages. One or both beans 
may be affected in a fruit. There arc no definite 
external signs by which the trouble can be diagnosed, 
though some such fruits bear a few minnte pale yellow 
spots on the surface of the outer skin. These spots how- 
ever appear to be no more than superficial. In the 
present analysis, some beans are inclided among the 
black beans which are not cotupletely decayed in the 
manner described, but showed decay or spotting only on 
a portion of the bean. Interiucdiate cases suggest 
that they all probably belong to the same group, but 
this statement may require some modification in the 
future. If there 1s a distinet class of abnormalities 
among the fruits classed as black bean, it makes up but a 
very small portion of the total. | 


The common feature is the absence of any external 
signs of decay on the fruit coupled with a partial or 
complete decay of one or both beans. The parchment 
skin is usually quite normal. The percentage of affected 
fruit in the collection was 14° fig. 1 per cent, a much lower 
figure than that reported froin a large number of estates 
In various parts of South India during the vear, 
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Black Bean—Progress Report—As has been men- 
tioned in preceding section, black bean was a serious and 
widely distributed defcet of the crop of 19381. The first 
reports were reccived at the end of August and from that 
time onwards evidence was obtained of its presence in 
greater or less deerece throughout the coffee districts of 
South India except the Shevaroys. It was reported from 
one or two estates in Mysore in 1930, but it was serious 
on only onc and appeared then to be relatcd to a severe 
attack of Leaf Disease. 


A description of the trouble has already been given 
in connection with the crop loss observations. This 
description applies generally to all the specimens 
exainined but there are one or two points which require 
fuller elucidation. At the Experiment Station and on 
estates in the vicinity, affected frit did not fall from the 
tree although the presence of the trouble was established 
at the end of August. In the report from the Annaimalais 
received in carly September, however, taention was made 
of a heavy fall of fut and specimens received of such 
fallen fruif revealed «a Ingh percentage cf black bean. 
Where fruits did not fall, they failed to ripen and in 
maany cases the presence of large amonnts of the defective 
fruit was not realized until the tune of stripping. In the 
few cases noted in 1950, the affected fruit appeared to 
ripen norurally and bad vat outturns were obtained from 
the beginning of crop. 

On obtaining the first reports in Angust 1931, an 
inspection was wade of fruif san:pies collected in the 
area where the fruit loss observations were being carried 
out. Some 900 fruit were cut open and examined and 
the niinber of affected froit recorded. The percentage 
worked out at about 12 per cent. An inspection of the 
figures obtained in Noveinber froin the final crop of the 
branches under observation shows only an increase of 
about 2 per cent and this is as likely to be due to the errors 
of sampling as to any real difference in amount. As the 
periodic observations show no loss during the inter- 
vening period, ib secs evident that the affection does 
not inerease with tine after September. As yet, there 
are no data available for earlicr periods, so that we do not 
yet know at what time the condition 1s first initiated. 


In order to sce whether the condition could be 
attributed to Leaf Disease and:>Die Back, a number of 
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fruit. were collected in September from branches which 
had lost all their leaves from Leaf Disease and were 
showing signs of Die Back. The amount of black bean 
was, if anything, rather lower than in fruits taken from 
healthy brauches. Jt does not seem that Leaf Disease 
and THe Back have anything to do with the amount of 
black bean and this is borne out by its presence in quite 
as large amount on cstates where these diseases are 
serious as on those where they are not. 


Observations were then extended to the manuring 
plots and samples of fruit were collected from areas 
receiving Nitrogen alone (N) Phosphoric Acid alone (P), 
Potash alone (K), a complete :anure (N+ P+K) and no 
manure (Check), The samples were rather simall and 
there are no data available to allow a decision to be made 
as to how far the differences recorded can be considered 
significant. Ilowever, the strikingly high figure for the 
samples taken in the plot receiving Nitrogen alone 
deserves closer investigation. The results are given in 
Table DX. 

TABLE IX. 


Manureng Pretment and Black Bean. 





‘Treatinent. | Pereentuge Black Bean, 
No manure a B+ per cont 
N only bee 11°83 ” 
P only a 4° . 
K only w 471 e 
N+ P+h _ G3 ’ 
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A large series of cultures were afitelpted to investi- 
gate the possibility of the prescuce of some parasitic 
organist. ‘These all gave negative results, the only 
growths obtained being common saproplytic bacteria and 
finer which occurred irregularly in the cultures, [4xami- 
nation of the dark bean tissue and the brown juicy 
liquid pressed out of them failed to reveal any sigus of an 
organisin. 

Further work is required to provide an explanation 
of the trouble. So far, the evidence obtained is mainly of 
a negative character. It is apparently not the result of 
other diseases and does not seem to be the consequence 
of parasitic invasion of any sort. It is obviously a 
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disease of occasional ocgufrehce. As far as it has been 
possible to trace, its last appearance in noticoable amount 
was in 1923, This suggests a connection with climatic 
conditions; but~data are at present too meagre for any 
'defimite climatic causes to be assigned to the disease. It 
has been suggested that the heavy rain in August was 
responsible but in view of the presence of black bean in the 
1930 crop in N. Mysore, this must remain doubtful, as 
1930 was a year with an abnormally light monsoon rain. 
I am inclined to consider that the conditions leading up 
to black bean act earlier than the heavy monsoon rains. 
There is a suggestion in the data for the early crop 
losses recorded in the preceding section that there may 
be a relation between the early June loss and the amount 
of black bean, a heavy June loss being followed by a 
lesser amount of black bean and vice versa. This 
possibility has only recently come to light in the study of 
the data and it has not yet been possible fo exainine the 
question critically, 

The data for the effect of tiannres on the incidence 
of black bean warrant further investigations of this 
question and it is hoped to take up this subject during 
the coming year. <A study of fruif samples taken at 
regular intervals will also be made to sce at what time 
differentiation of sound and unsound fruit is possible. 


At present, 16 seems that the disease is the result of 
physiological disturbances probably connected with the 
supply of nutritive maternal under certain climatic 
conditions. 

Mealy Bug and Cockchafer.—Work on Mealy Bug and 
Cockchafer commenced with preliminary survey in July 
1931 and has been continued by tho Assistant 
Entomologist from Febrnary 1952. At this early stage 
in the investigation, there can be but little to report. It 
seems however that the problein is extremely complex 
and involves a great deal more than the prcsence of 
certain specific insects. 

The outstanding feature of the problem is the high 
mortality of supplies between the ages of one and four 
years. With this, mortality have been associated the 
two insect pests mentioned and the investigation is 
planned to find out what parb these two insects play and 
in what way the high death rate can be prevented, or, at 
least, substantially reduced. 
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Mealy Bug (Pseudococcus citri, Riss) ?.—At the time 
of my visit in July, this pest was not serious and it was 
only towards the end of my visit that I was able to see 
any heavily infested plants. Judging by the time, these 
infested plants had been planted in the field and by the 
number and stage of development of the bugs, 16 seemed 
more than likely that the pest had been intreduced with 
the plants from the nursery. ‘This was supported by 
evidence given by a planter who stated that only in 
nurseries did this insect pive hin any trouble. 


Later work has shown that Mealy Bug is ubiquitous 
in these areas and though the idea of nursery origin was 
a reasonable conclusion in the case noted in July, it does 
not serve to account for all the cases. 


Description of the Bug.—The adult female bug is an 
oval purplish brown insect densely clothed with a white 
mealy secretion, the largest attaining a length of 6--7mm. 
(4 in.). They are provided with legs but are not very 
active, once they have reached theadult stage. Reproduc- 
tion is by means of eggs which are oval, pale yellow and 
about “3 nm. long. <A single female way lay from 350 to 
659 eggs in her lifetime. The eggs remain in clumps 
surrounded by meal behind the female, who moves a small 
distance forward to rid herself of the brood, and make 
room for fresh batches. The eggs hatch in 2—4 days and 
the young bugs become active 2 or 3 days after emergence 
and move about to find suitable feeding places. The com- 
plete life cycle is in the course of being Investigated. 


Habiis.—The bugs show themselves to be extremely 
averse to light and this appears to be the reason for their 
subterranean existence. They can be “ acclimatized ” to 
the erial portions of plants if these are kept in the dark. 
Occasionally old hugs are found some distance up the 
stems of Airythrina but srnaller ones are never found in 
this situation. It inay be taken as certain that Mealy 
bugs found above soil belong to different species or at 
least different races und need no further consideration in 
the problem. The old bugs occasionally found above 
ground have ceased to iay eges and are therefore of little 
further practical importance. 


The bugs show rather more activity than is usual with 
members of this group, but the distances moved are, as a 
rule, not very great. The period of greatest activity is in 
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the early stages, when the young are moving away from 
the egg masses to find suitable spots fur feeding. 


They are very widely distributed in the soil in the 
areas where investigations are procceding. They occur free 
in the soil on weeds and cspecially on the roots of 
Erythrina and on the under sides of Hrythrina loppings 
lying on. the ground. They are not found in soils very 
deficient In organic matter or where there is an excess of 
water. In depth, they are to be found down to about a foot. 


Nature of Damage.—Their ability to cause damage 
has been established experimentally. The bugs extract 
nourishment by sucking material from the cortical regions 
of the attacked roots. ‘he injury scems at first to stimu- 
late prowth and this results in the bugs becoming partly 
enclosed in hollows snrrounded by spongy cellular tissue. 
The presence of large numbers of bugs all sucking 
matcrial and encouraging local attempts at callusing at 
polnts of injury constitutes a serious drain on the resource 
of the young plant. ‘The points of injury also provide 
areas of weakness prone to act as points of cntry for the 
penetration of various rotting organisms. At the same 
time, young plants with well developed root systems do not 
seem) to suffer very seriously evon when bugs are present. 

Associated Orgaiisms.—The bugs are attended by the 
cocktailed and the common red ant. The role they 
play in connection with the bug remains for further 
investigation. 

A beetle as yot un-identified has been reared from 
larve found among the bngs, upon which the larve 
appear to feed. ‘This inscct will also receive further 
study. 

Treatments.—Pot experiments to study the treatments 
which have been applied in estates and variously reported 
upon have been started but results are not yet available. 


Cockchafer.—The investigations were started with a 
preliminary survey of the situation in July 1951. A 
number of pits were dug in various parts of an estate 
which had suffered very heavy losses of young plants and 
the number of Cockchafer grubs found was recorded. 
From 10 pits, 1 yard square and at least 2 fect deep, 44 
erubs were recovered, an average of 4'4 per square yard. 
A further 40 plants were removed to study the condition 
of the root systems and an area of about 18 inches square 
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and 1 to14 feet deep was excavated at the same tune. 
Twenty erubs were found in these pits, but only three 
were in close association with the root systems and one of 
these was dead. In the case of the ten larger pits, the 
grubs were in no way concentrated around the coffee 
roots. 


Judging by the large numbers of grubs collected by 
the coolics engaged in cultivation, there was a high soil 
population of such grubs. At the same titne, no direet 
evidence of their actually attacking the coffee was obtained. 
At the time it was considered probable that they were one 
cause of the great losses of young plants but by no means 
the only one. 


A considerable niuuber of sickly plants were then 
examined. ‘The nsual features were a bitten and gnawed 
appearance of the tap reot, absence of lower laterals and a 
profuse development of young adventitious roots at the 
soillevel. The lower part of the tap root was usually 
rotting, buf ne constant features were present to suggest 
a fungus disease. The level of the main damnage was 
below the level in which the grubs were inmost plentiful in 
July, and it appeared as if the causes of damage must 
have acted carlier. 

Lhe results of this preliminary inspection were 
sunimarized as follows :— 


1, The grubs were not actually attacking the 
coffec duriny July. 

2, During July, the grubs are mainly in the top 
6 inches of the soil which 1s above the leve] of the damage 
on the coffee plants. 

3. There is no concentration of grubs around the 
coffee. 

4. General conditions do not secm to favour 
supplies and the niuber of malformed root systems 16 

igh, 


Some observations were made on the characters of 
the grubs. They arc of the typical Cockchafer type, being 
greyish white grubs nsually bent in toa U shape, provid- 
ed with stout walking lees, a strong brown head capsuie 
and large biting month parts. They fall into three main 
size groups, the largest being about 14 inches in length. 
The size groups arc not clear cut but the examination of 
the head capsules suggested that clearly marked stages 
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could probably be distinguished with their help. No deci- 
sion as to the nuinber of species involved was arrived at. 


Some grubs were putin boxes filled with soil and 
when these were protected from rain and the surface layers 
allowed to dry, it was found that the grubs descended to 
the bottom of the box. Like a number of other Cockcha- 
fer grubs their movements in the soil are probably dcter- 
mined by the soil inoisture. Applications of Tebacco 
waste, such as have been in use as a repellant on the 
estates concerned, to boxes in which grubs were placed 
seemed to have no cffect but the experiment was not very 
satistactory. ‘he excavating of a pif filled afterwards 
with cattle manure in the eentre of a box in which a 
number of grubs were placed at random did not show any 
marked movement of grubs into the manure. Unfortu~ 
natelyt he déath rate of the grubs in the boxes was very high, 


Work was commenecd on the problem by the Assis- 
tant Entomologist in February 1932. TThe first problem 
was the situation of the grubs during the dry weather. It 
was considered that they were likely to be very deep in 
the soil, so the pits were excavated to a depth of 5—6 feet. 
Forty such pits were dug in 4 estates where the grubs 
were found 1n large nuinbers during the previous monsoon. 
They were made around sickly plants, in damp spots and 
around tree stumps and some pits were watered and left 
for several days. ‘The total number of grubs found was 
10, of which 8 were enclosed in mud cells. This result 1s 
extremely surprising, and more so, as some plants taken 
out had fresh injuries of the type attributed to the grabs 
and which obviously could nut have been caused by them. 

Attention was then turned to sickly plants and 
about 200 such plants were carefully dug up and 
examined, They showed in general poor root develop- 
ment, the production of adventitious roots at the collar 
and a high proportion of malformed tap roots. 

The first adult Cockchafer beetles were seen on 
March 9th and from about the 15th the numbers seen 
began to increase. It remains unknown whether these 
beetles originated in the estates themselves or came in 
from outside areas. Two kinds of adult beetles were seen, 
one brown backed and the other grey backed, the latter 
being found over a shorter period than the former. 


The principal food plants were determined as 
Erythrina, Atti, (Ficus glomerata) and Albizzia odoratis- 
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sima. Light traps were found incffective in catching the 
beetles, but considerable numbers could be caught by hand 
in the evening. Further work to investigate the life 
history of these beetles 1s planned for the future. 


At present, it is of course too early to draw any 
conclusions but the evidence so far collected ieaves the 
part played by Cockchafer grubs extremely obscure. 


The possibility of the damage to young plants being 
due to Nematode worms has been considered. Hxami- 
nation of a number of sickly plants revealed the presence 
of Nematode worms in the decaying cortical tissues, but 
that they play any primary part seemed unlikely. Further 
observations on this point will be made in the future. 


Work will be continued at the Ficld Station at Sidapur 
where the Assistant Entomologist has been stationed. 


GENERAL REMARKS, 


The year 1931-39 commenced favourably with (on the 
whole) adequate and seasonable blessom showers. ‘The 
monsoon was rather late in starting and after a mild 
beginning in June and July, developed into an extremely 
heavy in August. J.osses from Black Rot were severe in 
uusprayed areas where facing and situation favoured the 
disease. Leaf Discase was however somewhat checked by 
the constant heavy rainin August. The hghter rainfall 
conditions of the earlier part of the nionsoon had favoured 
it, but the net effect was to reduce slightly the attacks of 
the disease in October. During the N. If. monsoon, coffee 
generally looked in extremely good condition, especially 
in sprayed areas. 


Crops turned out badly, particularly in Mysore and 
certain parts of Coorg owing to the high percentage of 
black bean and to losses due to the rain in December. 


The December rain was most unfortunate. Besides, 
a great deal of ripe fruit fall, it gave afresh impetus to 
J.eaf Disease and at the same time, caused a great deal of 
new shoot formation at nodes which should have produced 
flower bud. In spite of this, the general condition of 
coffee in the early part of 1932 was good and only in a few 
small areas was there any rain before the end of March. 


These remarks apply more particularly to Mysore but 
reports from other districts followed the same general lines. 
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Diseases. —Leaf and Shoot Discases.--In addition to 
Leaf Disease (Flenetleca vastatrir) and Black Ret (Curti- 
cinm kuleraga), the only other disease of leuves vr shoots 
which came into prominence during the year was Pink 
Disease (Cortera sabuonteedar), It hardly reached 
formidable proportions any where but was considershly more 
noticeable than in previons years. ‘he discase ean be 
recognized by the wilting of branches and the blackening 
of the fruit at the jotnts of sueh branches. Close 
inspection reveals a very fine fingus web on the under side 
of affected branches and this extends over affected fruit. 
On the fruitand to sete extent onthe branches, the Mingus 
forins little white clumps of threads which are vistble to 
the naked eye. ‘Nhe fungus does not appear to extend on 
to the Jeaves but these droop and eventually fal] as a result 
of the attack on the branches. It is a common disease 
affecting a wide varicty of plants, including tea, rubber, 
citrus fruits, silver oak and awmereus other forest and 
shade trees. Tt does not seen Lu constitute a serious pest of 
coffee. ‘The presence of the disvasc in 19817, was no doubt, 
due to the abnormally wet conditions of the lutler part of 
the monsoon. Tt is atuenable to sprayine and should wot 
develop seriously on sprayed coffec. Alfected branches 
should be cut aut and burned. 

One or two minor undetermined leaf spot discases were 
reported during the year but they were not sufficiently 
serious to eall fer special control ticasures. 

Tn nurseries, Collar Rot due to fefrzorfoset sofane was 
occasionally reported. Reeomtuendations for the control 
of this disease were made in the report of 180-3], 

Hlemilda Vastafren has been noted occasionally on 
certain Robasta plants and Tam of the opinion that sach 
suscepLible plants should) be retnoved and fresh supplies 
put im or stumped and grafted wilh a non-susceptible 
strain. So far, there seems no cause for alarin that 
Robusta will suceuinb to Tueaf Disease in the same way as 
Arabica, and expericuce in Java strengthens this view. 
At the same time, the existence of physiological strains 
and the possibility of the development of a Robusta 
attacking strain makes it desirable that susceptible plants 
should be retroved. In anv case, these plants are usually 
unthrilty specimens and replacement would be desirable 
on general grounds. 


Root Diseases, The records nuder Root Diseases have 
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been dealt with in a previous section. Root Diseases are 
only exceptionally acute in coffee, though most estates 
have some areas fromm which trees are lost year alter year, 
a loss which in estate work is usually classed with the 
greater losses due to borer. 

Insect Pests.—Borer.—Stem borer (Xylotrechis quad- 
rtpes) still constitutes the most serious insect pest. No 
work on the problem has been carried out by the Scienti- 
fic Officer, but the matter is under investigation by the 
Entomological Section of the Mysore Department of 
Agriculture. ‘There are one or two cursory observations 
made however which deserve recording. ‘here have been 
& number of cases of bored trees examined in March-April 
which suggest that there is a fairly considerable March 
brood of adult beetles, in addition to the October brood. 
Tt seems desirable that removal of bored trees should be 
done in two rounds, one before this March flight as well 
as one in the monsoon, ‘The difficulty of burning plants 
removed in March is considcrable owing to the risk 
of fire but it is highly desirable that the grubs and adults 
should be destroyed, before the flight occurs. 


Bugs.—'hese have been locally serious and the delay 
in the commeneccinent of the 4. W. monsoon in 1931 
aggravated the trouble. Spraying (or brushing when 
young plants are attacked) with Fish O1) Resin Soap 
remains the only treatment which checks the attacks. 


Minor insect pests include Cut worms, Red Borer 
(Zeuzera coffer) and grasshoppers. The last type of pest 
caused a slight alarm on one estate in Coorg where a 
number of pronusing young plants had their tops badly 
damaged by the deposition of cggs in the tissues of the 
green shoots. The number of plants attacked remained 
small and after the renoval and destruction of the 
damaged portion, no further trouble was experienced. The 
adults which laid the cores were not seen, 


CORRESTONDENCE AND PURLICATIONS. 


Enquiries have been on the increase during the year. 
The largest proportion have been in connection with 
spraying problems and these have been dealt with on the 
basis of experience at the Experiment Station aud else- 
where, Manuring enquiries occupy second place and these 
have been treated on the basis of the experience of the 
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Experiment Station and of the Chemical Section of the 
Mysore Department of Agriculture, 


A bulletin on “The Seasonal Periodicity of Coffee 
Leaf Disease. Second Report” was published as bulletin 
No. 6 of the Mysore Government Coffee Experiment 
Station. ‘Three articles, ‘* Spraying and Dusting for Coffee 
Leaf Disease,” “‘ Observations on Spraying Experiments ”’ 
and “ Die Back of Coffee”? were published in the Planters’ 
Chronicle’ during the yeur A short technical note on 
“The Existence of Physioloeical Specialization in dfenileda 
vastatrir DBD. & Br.’ was sent to “ Nature.” 

Acknoiledgments,—I| lave to express lay very great 
appreciation for the continued cordial advice and assistance 
which has been given me at all tunes by Dr. Coleman 
aud his staff both at the Coffee Expermuent Station and 
at Bangalore. 

My thanks are also due to the many planters who 
have, from time to time, assisted me in various phases 
of the work here recorded, The work of the Assistant 
Entomologist in the short period sinee his engagement 
has amply repaid his appointinent. The greater part of 
the account of Cockchafer and Mealy Bug are based on 
his reports. Distinet progress tn this problem during the 
coming year is cerban. 


W. WILSON MAYNHE, 
Coffee Scientific Offteer. 
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FOREWORD. 


In the present report of the Coffee Scientific Officer 
which is, as usual, published as a bulletin of the Mysore 
Coffee Experiment Station, more attention, than 1n previous 
years, is devoted to the baffling disease, Black Bean, which 
has been alarmingly on the increase in some of the 
estates. An attempt has also been made to get an insight 
into the apparently inevitable crop losses during develop- 
ment and arelationship between a good set of fruit and the 
rapid growth of flush after blossom showers is suggested, 


The Government of His Highness the Maharaja 
of Mysore are entoreing the removal of borer-infeste d 
coffee bushes-—~a measure of iinmense help to planters in 
mitigating the spread of the disease. With close co- 
operation between the Entomologist and the Coffee Scien- 
tie Officer in carrying out experiments to prevent borer 
attack, it is hoped that our attempts will meet with success. 


T. G. RAMA TYER, 
dst July L938, Director of Agriculture. 


ANNUAL REPORT OF THE COFFEE 
SCIENTIFIC OFFICER 1937-38. 
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I have the honour to present the administration 
report of the Coffee Scientific Officer for the year ending 
31st March 1988, dealing with work in progress in con- 
nection with coffee problems. As usual, the report contains 
an account of the investigations in progress and general 
notes on coffee problems which have arisen during the 
year. Work has been centred at the Mysore Government 
Coffee Hzperiment Station as in previous years. 

The Coffee Scientific Officer was on home leave from 
the beginning of the year until the end of October. 
During this period the Assistant Scientific Officer took 
charge of his work and office. 

Touring—The Assistant Scientific Officer visited 
Coorg twice during the absence of the Scientific Officer in 
connection with work in progress there. On his return 
from leave, the Scientific Officer paid a short visit to 
Mercara to address a meeting of Coorg planters. In 
February, a visit was paid to the Nelliampathy hills. An 
address was given at the annual meeting of the Mysore 
Planters’ Association in February 1938. 

In connection with proposals to initiate an investiga- 
tion into the quality of coffee, the Scientific Officer attended 
the November meeting of the Imperial Council of Agri- 
cultural Research and served on the ad hoc committee to 
consider the proposals. He was also invited to serve on 
the Cinchona sub-committee held at the sanie time, 

Investigations.—Investigation work suffered some 
unavoidable interruptions owing to the absence of the 
Coffee Scientific Officer on leave. The Assistant Coffee 
Scientific Officer carried out routine work under several 
heads which will be detailed below, 

‘ Leaf Disease.—There is relatively little of interest to 
report under this head for the current year. The study 
of the behaviour of various families derived from known 
parents towards strains of Hemtlera has been continued, 
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Some difficultics were experienced with stocks of the 
different strains and a survey of the position at the 
Station was commenced with regard to the frequency of 
occurrence of the two strains which have been so far 
studied. A large number of tests were made of collections 
of spores made in various parts of the estate and their 
behaviour to indicator plants determined. It was found 
that the Strain I {the strain to which Kent plants are 
normally resistant) was much commoner than Strain IL to 
which Kents are susceptible. It may be said that the 
coffee in the estate 1s mainly Coorg. 

Further attention has been given to the study of 
Strain ITI which has shown signs of some increase in 
certain families of coffee which proved resistant to the 
other two strains. Much more difficulty has attended the 
isolation and culture of this Strain and further study is 
required. 

At present’ the testing work provides no new results 
but is necessary to establish firmly the tentative concla- 
sions already reported. 


WorK oN SPRAY MATERIALS AND METHODS. 


Spray mixtures.—Work on this subject has been 
considerably curtailed for the reasons stated last year. 
It may be of interest to note that work in Hast Africa on 
the use of certain adhesives bears out the conclusions 
reached by the work done in previous years and reported 
in earlier annual reportis. 

Observations of the usual type were carried out in 
connection with an experiment to test two copper oxide 
sprays laid out at the Experiment Station. The results 
were as follows :— 


TABLE I. Leaf Index. Percentage Infention. 
Bordeaux eae 6°42 40°0 per cent. 
Material A. wee a 98 253 h 

B. 1°35 oo 4 - 
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Owing to an abnormal value in one of the Bordeaux 
plots which gave a much higher leaf index anda much 
lower percentage infection that the other two, comparisons 
are difficult and no definite conclusions can be drawn. 
The two other materials gave more concordant results in 
the replications. The materials, more especially B, show 
some promise and it is hoped that they may be given a 
more extended trial. | 
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Time and Strength of Spray.—Observations bearing 
on the time of spray application and the strength of 
mixture were carried out as in previous years. The data 
showed no special features. It is of interest to note that 
the Control unsprayed plots showed a disease intensity in 
accordance with expectations on the theory that the 
length of the dry season and the showeriness of the hot 
weather are primary factors in governing the severity of 
the disease attack in September—October. 

Timing of the Hot Weather Spray.—The observations 
reported last year bearing on the time of application of the 
hot weather spray in relation to the blossom showers were 
repeated in the current year. ‘Though there are some 
differences, the trend of the results is the same as last 
year. The results of both years are given in Tables IT 
and fIT. 

Table [].—Percentage of Leaf Survival and Percentage 
Infection of Surviving Leaves in Plots sprayed at 
different dates in the Hot Weather. (Cropping 
Shoots). 


Sprayed, Daya 1936 1937 
alter shower. prt ae —, 
Survival. Infection, Survival. Infection, 
Days. per cent per cent per cant per cent 
24 61°9 46°9 ob 9 670 
$4 BOT hi 1 §3°0 37-4 
52 ab 58 '1 604 44°4 
66 41°] 41/1 186 ON 


Table I]}.—Corresponding Data for non-cropping shoots 
(t.e., New Growth.) 


24 663 660 780 66°8 
35 733 oid 76 2 63°32 
OZ 59°0 5B’ 1 722 ob 0 
66 62°8 ood oO 64°23 192 


| The success of the treatment is indicated by a high 

figure for leaf survival and a low figure for percentage 
infection. An examination of the figures given in Table 
II shows that in 1936, the first plot sprayed earliest has 
given the best results while in 1937 the second plot gives 
the best figures. The most striking feature in each year, 
is the marked falling off of the last spray results, 

The data for the non-cropping shoots show the same 
general trend, though the differences are less marked. In 
1936 the second spray date has given the best figure for 
leaf survival, the percentage infections differing relatively 
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littie. In 1937, the first three sprays have given generally 
siinilar results which are all better than the fourth. 

These results fully bear gut the conclusion that the 
success of the spray does not depend primarily on spraying 
when the largest amount of leaf is available on the trees. 

It must be made clear that these data refer to the 
control of Leaf Disease (Hemileza vastatrvix) and not to 
the control of Black rot. In the case of the latter disease, 
it is obvious from the behaviour of the disease, that it is 
important to cover the maximum amount of flush and this 
can best be attained by spraying as close to the onset of 
the south-west monsoon as possible. 

These results afford strong support to the view ex- 
pressed in Bulletin No. 15, that in the control of Leaf 
Disease, the total proportion of the flush which can be 
protected is not the sole criterion for successful spraying. 
The period during which the leaf is exposed to infection 
prior to the spray application is also of great importance. 
The comparative failure of the spray application made 
about two months after the blossom shower in both years 
is of considerable interest and importance in connection 
with spray programmes against Hemilea vastatricz, 


STUDIES ON THE COFFEE FRUIT AND SEED. 


Crop losses during Development.—Observations on 
this problem were discontinued during the year. §1x 
years’ data are available and it was considered desirable to 
work these up before commencing any further observa- 
tional work on the subject. The following remarks cover 
several interesting points which have arisen in the course 
of these studies and are published here pending a complete 
account of the whole series of observations. 

The work involved the detailed observation of the 
growth, development and fruit set of 100 typical cropping , 
branches taken at random through an area of about one 
acre at the Experiment Station which is sprayed in May 
and September and receives a general fertilizer after the 
S.-W. monsoon. Records were kept from 1931 to 19386 
for the period from the blossom showers until the harvest 
in each year. 

The first striking feature was the close correépond- 
ence between the number of flower buds present at 
blossom time and the number of leaves present on the 
same branches. ‘The data are given in Table IY. 
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Table 1V.—Flower buds aud Leaves on 100 cropping 
branches at Blossom time. 


Year. Buda. Leaves. Buds/iesved, 
i931 was 9,330 832 i132 
1932 wes 5,380 405 133 
1933 bes 6,946 540 12'5 
1934 was 5,310 434 ids 
1935 ve 3,054 347 88 
1986 vas 6,130 606 103 


It can be seen that on the whole there is a close 
correspondence between the number of leaves present at 
the time of the observation and the number of flower buds 
present on the branches. It should be pointed out that 
the branches used were of the same type (9-11 joints im 
length) in each year. This observation serves to indicate 
the great; importance of the leaf area in relation to pud 
production under local conditions, and suggests that 
adequate supplies of carbohydrates are one of the main 
controlling factors in determining crop size. 

An attempt to study the possibility of a relation 
between the amount of bud and amount of leaf on each 
branch in any one season was made by calculating 
correlation coefficients for each set of 160 observations. 


Table V.~—Correlation coefficients between Flower buds 
and ieaves present on Crop Branches. 


Correlation Cosficiens. 


1931 a _ + '0046 
1932 one _ +0189 
$938 we eee ‘+ 1618 
1934 we oes +°1830 
1935 as a _ 

i936 _ ae + 0790 


All the correlations were positive but very small and 
quite insignificant. The data suggest that the general 
crop level in a year probably depends primarily on the 
affective leaf area, whereas the crop production of 
individual branches in a given year depends on other 
factors. It must be understood that the amount of leaf 
present ab blossom time is to be regarded as an indicator 
of the leaf position on such branches at an earlier period 
when photosynthesis is active. 

The second striking feature which etroerges from the 
study of the data is the wide variations in setting of fruit 
by different branches in the same year. The general data 
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for fruit set have been given in earlier reports and need not 
be repeated here. A study of the set of fruit on individual 
branches suggested that branches might be divided into 
two serles—those which set well and those which set badly. 
An inspection of the records showed that there was no 
suggestion in the area in question that this was a consti- 
tutional character. A branch from a given tree might 
set weil in one year and a similar branch from the same 
tree in another year might set badly. In the first year, 
more tonan one branch was sometimes recorded on one tree 
and in such cases the branches from the same tree varied 
in fruit setting considerably. 

An attempt was therefore made to compare series of 
branches with similar amounts of bud but which showed 
wide differences in fruit setting, in order to see if any 
differences could be seen in their growth and development. 
The data given in Table VI are those for 1931. 


Table VI.—-Development Data for Branches showing 
a Good Set of Fruit and for those showing Poor Set. 
(24 pairs of branches). 


(xood Set, Foor Set. 

Original Bud Las 2,106 2.106 

Fruit maturing - 1,099 §e5 

Original Leaves ahd 158 
Total Hot Weather growth (No. 

of leaves) 994 930 
Parcentage of growth made in 

first 3 weeks after blossom ... og 46 


It can be seen that there are two points in which the 
two sets of branches appear to differ, beside the difference 
in fruit set. The good set branches show a higher initial 
number of leaves and a notably higher percentage of their 
hot weather growth in the first few weeks after blossom. 
li may also be noted that there is but little difference in 
the total growth made in the hot weather. 

The data have been worked out similarly for four 
other years and show similar figures. The most striking 
feature is the difference in the proportion of the hot wéa- 
ther growth expanded in the first three weeks after the 
resumption of active growth. The actual differences were 
12 per cent in 1931, 19 per cent in 1932, 10 per cent in 
1934, 10 per cent in 1935, and 7 per cent in 1936. 

The figures suggest that there is a relation between 
a good set of fruit and the rapid growth of flush imme- 
diately after the blossom showers. This is further 
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supported by the fact that in 1934, when the flush was 
seriously delayed in all branches the set was much lower 
than in any other year. The difference in the initial 
number of leaves seems less important as it was only 
noted in three out of the five years for which the data 
have been worked out. 

These data suggest several obvious fines of work 
directed to study the possibility of giving practical effect 
to the regults. 

The importance of setting on crop production needs 
no emphasis. It can be seen from Table VI, that equal 
numbers of cropping shoots carrying similar atmounts of 
flower bud showed a difference of 100 per cent in the 
number of fruit produced. 

In two years a study was made of the branch thick- 
ness at blossom time, measurements being made in the 
centre of the basal internode. In both years the good set 
branches were thicker than the poor set branches as can 
be seen from the figures given in Table VII. 


Table VII.—The Thickness of Branches which set well 
compared with those which set poorly, 


ttood Set. Poor Sot. 
19382 a vee 4°54 mm. 4°14 mm. 
1934 ves _ a 75 mm. 3°68 min. 


A statistical examination of these data, using 
Fisher’s “‘t” test shows that the difference is significant 
in 1932 but not significant in 1984. It is a matter of 
common experience that stout braucbes as a rule set 
their crop better than thin whippy ones. 

With ‘regard to the distribution of crop losses, the 
general course has bean given in earlier reports. In 
summary, it may be said that the loss of developing fruit 
occurs generally in three stages, the first loss occurs in 
the fortnight or so immediately after blossom, the second 
becomes visible when noticeable swelling starts and 
consists largely of small fruit initials which never develop 
and gradually disappear in later months, and the third 
occurs usually in the early part of the 5.-W. monsoon and 
consists of partly swollen frmt. There is practically no 
further loss of fruit after the early part of the S.-W. mon- 
soon excepf such as may be due to mechanical injury 
or to parasitic diseases such as Black Rot or Die Back. 

A comparison of the distribution of loss in the pairs 
of good and poor set branches shows that the greater loss 
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in the case of the poor set branches may be distributed 
over all three stages more or less evenly but is more ofteu 
concentrated in the first loss. The latter was the case in 
1931, 1932 and 1986 and the former in 19385. In 1934, 
the greater loss in the poor set branches was concentrated 
in the third loss period. At the same time, the loss at 
each stage in every year was usually higher from the poor 
set branches. 

Pruit development and defecits.—'The continuation of 
studies on frnit development was interrupted during the 
first part of the year. During the crop season, the wide- 
spread reports of serious loss by Black Bean and similar 
defects led to renewed attention to this disease. The work 
done reinforced the conclusion reached in previous years 
that the cause of these troubles must be sought much 
earlier in the crop season than the harvest time. A study 
of a great mass of maternal during the current season has 
made possible a tentative grouping of a number of defects 
all of which appear to be fundamentally related. ‘The 
coriumon feature presented by all the defects lies in abnor- 
malities in the silver skin. The following list represents 
the defects identified :-— 


1. Black Jelloo. 4. “ Burnt” bean. 
2. Spotted bean, ). Green bean. 
8. Black bean. 6. Dry and Coated bean (?). 


Of course the actual visible peculiarities of these 
defects differ appreciably but in all cases, a microscopic 
examination reveals abnormalities in the silver skin layer. 
Of these defects, the first and sometimes the second and 
third, occur as floaters, the second to fifth are all visible 
in the wet parchment and can be identified on the drying 
table on the first day after washing. The last has not so 
far been detected except in dried beans sent up by the 
curers. 

The main complaints received from estates usually 
refer to class 1 and 3. The former always leads to bad 
vat ont-turns and the affected beans are a total loss. the 
latter is a very obvious defect and may also lead to poor 
vat out-turns, though some reach the coast and are gar- 
‘bled ont. The remaining defects, although they cause a 
marked reduction in value, do not result in a total loss as 
affected beans are inarketable as triage. 

The studies made in the present year were mainly 
concerned with the third, fourth and fifth classes, though 
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a certain amount of attention has been given to the others. 
The work involved an anatomical study of defective beans 
and microchemical tests on the tissues. 

For convenience, classes 1 and 2 may be considered 
together. Anatomical studies show quite clearly that 
Black Jelloo and Spotted Bean are the same defect differ- 
ing only in degree. The former is characterized by its 
colour which varies from light brown fo black and its 
lightness. It is usually more or less wrinkled and soit and 
on drying becomes a mere fragment of a papery texture. 
The latter defect is characterized by the presence of a 
clearly defined spot or area which is usually of the same 
- appearance as the surface of the Black Jelloo, dark, soft 
and wrinkled. A complete series can easily be collected 
between the complete Black Jelloo and a Spotted Bean 
bearing an affected area of not more than a millimetre or so. 

Microscopically, sections show that the bean tissues 
have been more or leas completely broken down. In the 
region of breakdown, the silver skin shows an abnormal 
cellular development and in the Black Jelloo, practically 
the whole of the bean consists of this abnormally develop- 
ed silver skin. 

Classes $8 and 4 may also be taken together as these 
also appear to be the same defect differing in degree. The 
term Black Bean is here restricted to beans which are 
black in colour and which when wet are smooth and 
almost normal in shape. They are usually also heavier 
than the Black Jelloo and frequently reach the drying 
tables. The “ Burnt’ Beans show a greater or less degree 
of brown staining on the bean surface, the discoloration 
being diffuse and shading off into normal tissue, unlike 
spotted beans where the spots are sharply defined. 

The microscopic structure of these beans shows no 
actual breakdown of the structure of the bean tissues, but 
a greater or less proportion of the bean ceils show a 
collapse of their cell contents and microchemical tests 
guggest that the cell walls have been modified in their 
composition. Where the surface 1s black or brown the 
inner layer of the silver skin shows the persistance of a 
cellular structure, which is absent in normal beans. The 
discoloration is caused by a brown layer between this 
cellular layer of the silver skin and the main bean tissue. 
It may be remarked that the colour inthe Black Jelloo and 
Spotted Bean is duetc a similar layer in the same 
relative position. This discoloured layer is structureless. 
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It is probable that classes 5 and 6 may also be group- 
ed together. In these, the only obvious feature apart 
from the colour in class five is the presence of an inner 
layer of cells in the silver skin, which is absent in normal 
beans, This layer consists of small parenchymatous cells 
four or five ceils deep and closely resembles the cell layer 
in Black and “ Burnt” Beans. In norma] beans the inner 
layer of the silver skin is represented only by a collapsed 
and structureless layer of material, The colour in the 
green beans occurs in the cells of the inner silver skin 
layer and although it has not been accurately identified, 
looks like chlorophy}l. It occurs in plastids in the cells, 
No detailed study has been made of class 6 beyond the 
examination of soaked beans taken from commercial 
samples of dried beans, in which it was possible to see the 
cellular structure of the inner silver skin layer. On drying 
the green beans invariably give much shrunken beans 
which can be described as extreme cases of dry and 
withered beans. 

In all these cases it can be seen that the inner silver 
skin layer bulks largely. In the first two classes, this 
layer not only has persisted but shows that it has deve- 
loped large nun:bers of cells by proliferation and caused a 
more or less complete breakdown of the bean tissue. In 
the second two classes, there is no indication of develop- 
ment by proliferation and the breakdown of the cellular 
structure of the bean is not obvious, though imternal 
changes arelndicated. In the third two classes, there 1s no 
obvious indication of change of the bean tissues in any 
way but the cell layer of the inner silver skin persists. 

Attention is focussed on the inner silver skin layer. 
The origin and importance of this tissue has been men- 
tioned in earlier reports. It is undoubtedly through this 
tissue that food materials and water pass into the bean 
during the later stages of development. Normally this 
appears to break down during the maturing of the bean. 
The anatomical data suggest that in the defective beans 
this tissue does not break down in the normal way but 
retains the structure of an active tissue, which in the case 
of Black Jelloo and Spotted Bean may actually begin 
to develop on its own account, probably at the expense 
of the materials already elaborated in the developing bean. 

All the evidence that has been collected suggests 
that these defects are due to a disturbance of the moisture 
or nutritive supply of the bean during a comparatively late 
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stage of development, This stage appears to lie some- 
time in the monsoon period and probably varies with the 
stage of development the bean has reached at the onseti 
of the monsoon. Certain abnormalities of cereal seeds 
which are associated with excessive moisture are sugges- 
tive in relation to the problem as they show somewhat 
similar abnormal activity in seed coat tissues. 

It was found that in the case of both “ Burnt” 
Beans and “ Green’ Beans, the loss of weight on drying 
was constantly greater than in the case of normal beans. 
Some data collected on this point are given in Table VIII. 


Table VIII.—Loss of Weight of ** Burnt” and 
“ Green’ Beans on Drying. 


Loss in weight. 


Expt. 1. Per cent 
Normal Beans was cas 49 
“ Green ” Beans sas _ 54 
" Burnt” Beans va cas 54 
Expt. 2. 
Normal Beans _ nae 49 
Green ” Beans vas eee 60 
Fixpt. 3. 
Normal Beans can was 49 
Burnt” Beans bas bes 58 


In all three tests it can be seen that the loss of 
weight on drying in the case of normal beans was cons- 
tant at 49 per cent whereas both ‘ Burnt” and “ Green ” 
beans showed losses varying between 53 per cent and 60 
per cent. Itimay be said that there was no indication 
that these defective beans were lighter than the normal 
beans in the wet condition, except in the case of the 
“Green” Beans in the second test which were significantly 
hghter in wet weight than the normal. 

These results indicate either a higher water content 
of the defective beans or a greater power of absorbing 
water during washing. Unfortunately these tests were 
only carried out after washing the fermented beams and 
Ho tests were made from freshiy pulped material. This 
will be carried out next season, if material is available, 

It is clear that the defects originate when the main 
bean tissue is forming or has already formed. The actual 
time when this occurs is variable. The only available 
data refer to the years 1934, 1935 and 1986. In the first 
year, the change occupied approximately the month of 
August. In 1935, the first signs of the change were noted 
about 22nd July but not seen in material examined on 
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11th. In 1986, the first signs of change were noted as 
early as the middle of June. It may be noted in this 
connection that the hot weathers of 19384 and 1935 were 
dry, whereas that of 1936 was notably wetter. In 1934, 
defective beans, mainly Black Jelloo occurred to the 
extent of about seven per cent of the fruit harvested in the 
Fruit Loss Observations. In the other two years, the 
amounts were small—about 05 per cent in 1936 and 1'3 
per cent in 1936. Further observations of this description 
will be necessary in an effort to get at the factors 
involved. 

Records of a nutnber of years in which Black Bean 
occurred have been studied but they seam to have faw 
obvious points in common, and no definite conclusions 
can be drawn. In view of the fact that in bad Black Bean 
years, reports come in from altnost all the districts subject 
to a heavy S.-W. monsoon rainfall, while in other years, 
itis merely an odd estate from which reports come, it seema 
likely that some climatic factor is involved. 

Further lines of approach to this problem include the 
continuation of studics mto the course of development of 
the bean, with special reference to the monsoon period 
and the study of the water relutions of the coffee plant 
durlug the saine period. 

Studies on Coffee Preparation.—Owing to the work 
on defective beans no further work was taken up on fer- 
mentation along the lines noted last year. However, 
reports have been received that a treatment suggested last 
year appeared to have some offect in reducing the risks of 
foxiness in places where it 1s liable to occur. This treat- 
ment consists in washing the partly fermented coffee the 
utorning after pulping and then re-heaping for the 
completion of the normal period. ‘This report is noted as 
it may prove useful to other estates where foxiness is 
liable to occur. 

Pale Beans wn the Raw.—At the request of a planter, 
a comparison of the weights of samples of Pales and of 
normal beans was made during the crop season. ‘The 
samples were received from Mangalore and consisted of 
two lots, one of Pales and one of normal beans from the 
same consignment. It was found that the Pales were 
about five per cent lighter than the norina! beans and this 
difference was significant on the basis of Hisher’s ‘t’ test. 
The difference igs small and it seems rather doubtful 
whether it would be possible to separate such beans by 
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their weight differences in the wet condition. Work in 
another connection suggests that the differences tn wet 
weight are likely to be even smaller than in the dry. _ 

Work on Nematode Worms and Supply Establish- 
ment.— Investigations on this subject have been interrupt- 
ed during the year. Further confirmation of the ability 
of Angutlilulina pratensis and Angutllulina multicencta to 
invade and destroy healthy coffee roots has been obtained. 
The latter species has also been found in the roots of 
Dadap at the Coffee Experiment Station. Cross inocu- 
lation with worms of 4 multictneta from Dadap roots 
showed invasion of coffee roots, though in the area in 
question no damage to coffee has been noted. 

Damage to Dadap by Heterodera marioni, the gall 
worm was noted at the Experiment Station on an area 
where Dadaps were poor. This worni has also been found 
in Courg and may be frequently the cause of the poor 
growth of this shade tree in many areas, as is the case in 
tea. 

During furlough, the Scientific Officer took the 
opportunity of discussing the problem of eelworm in coffee 
with Dr. Goodey of the [nstitute of Agricultural Parasi- 
tology at St. Albans. The fruits of that discussion were 
to indicate that the possibilities of any direct control 
measures seemed very uncertain. 

Through the agency of the Imperial Bureau of 
Agricultural Parasitology, identifications of material col- 
lected in Coorg were obtained. The results confirmed the 
earlier conclusion that the main agent of the injury to 
young coffee is the species Anguillulina pratensis. A. 
multicincla as a second species attacking coffee was also 
confirmed. 

Control of Borer—A study of the results of an 
experiment laid out last year on an estate of the Consoli- 
dated Coffee Estates Ltd., gave the following data :— 


TaBbLe EX, 

Materéal. Treatment. Date. Borer Removed. 
Mortegg 5 per cent .-» Rubbed ... L7-10-86 30 per cent 
Do vas do wa. 24-10-36 O4 =, 

Do bee do .. 7-11-36 lls, 

Do w do .. 17-11-36 11 7 

Do i do . 26-11-36 1°92 7 

Do ... Unrubbed §—11-36 20 » 
Control ... Rubbed . 17-11-36 X32, 
Control .. Unrubbed tee 2°5 
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Approximately half acre was subjected to each treat- 
ment each half acre being made up of two plots of about 
quarter acre each. 

The differences between the two plots under the same 
treattnent were offen considerable and but little can be 
stated with certainty. There is however, confirmation of 
the value of Mortegg in all the plots treated in November 
Gincluding the plot treated at the end of October), with 
the exception of the unrubbed plots, No great reliance 
can be placed on this last result as the whole of the 
removals for this treatment came from one plot at the 
border of the experiment. 

Tt is obviously very difficult to lay out suitable 
experiments to test the questions which were set. The 
comparatively low level of removals even with a severe 
attack of berer would necessitate a large number of rather 
large plots for the collection of data of statistical value: 
moreover, the problem of side or edge effects in the case of 
a pest like borer is a very serious one. 

Contrui of Green Bug —Some further trials with 
mineral oil emulsions similar to those reported last year 
were carried out by the Assistant Coffee Scientific Officer. 
At the same time tests were made of the effect of adding 
both the mineral oil emulsions and Honge Oil to Bor- 
deaux mixture. The addition of mineral oil emuision to 
Bordeaux resulted in some reduction in the efficiency of the 
former, thus confirming tests of a previous year, There 
was some bug mortality when Honge ot! was mixed with 
Bordeaux at the rate of one per cent and one and half 
per cent (80 and 120 fluid ozs. per 50 gallons respectively) 
but hardly sufficient to afford any really adequate 
control, 

Cardamom Diseases.-~The Assistant devoted a con- 
siderable part of his time at Balehonnur during the 
Scientific Ufficer’s absence to an investigation of the wart 
disease (Kaggi Kai: of cardainoms. A full account of this 
work has been prepared and will shortly be published. 
The cause of the injuries has been experimentally proved 
to be due to a species of thrips, whose life history and 
habits have been worked out. Certain possible control 
ineasures have suggested themselves and are in the process 
of being tried out. 

General Notes 1937-88,.—At the Experiment Station, 
blossom showers were ample and timely at the end of 
March 1937. Other areas were less fortunate and 
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experienced early blossoms in February. April was a 
normal month in most areas but May was very dry; at 
the Station, the May rainfall was tnarkedly below normal. 
The monsoon was distinguished by a mild June and an 
exceptionally dry August and following this the N.-H, 
monsoon was also small, 

The most striking features of the year from the point 
of view of the coffec crop was the extreme earliness of 
ripening and the extent to which the crop was affected by 
Black Bean and similar defects. The Leaf Disease 
situation was not notably severe which is probably to be 
attributed to the dry conditions in May and early June. 
Crops were sinall almost evdérywhere and the earliness 
resulted in an unprecedented early conclusion of the 
harvest. 

The earty promise for the year 1988-309 was good but 
in a number of areas blossom showers were poor and 
budding up was not as good as was at first expected. 
There was some rain in late December which did not help 
matters, in some wreas actually producing a small blossom, 
It seemed that the early harvest was associated with early 
spike development and some areas showed signs of burning 
off in the very hot March of 1938. 

The poor rains of the late monsoon from August 
onwards was responsible for indications of water shortage 
and the prospect of diflicultics with hot weather spraying 
program mes. 

It is difficult not to associate the high incidence of 
Black Bean with the abnorinal weather conditions of 
August, but there are no reasons to assuine that this was 
necessarily the case. A high incidence on Black Bean in 
earlier years was not associated with such weather condi- 
tions. It does not seem likely that a direct relationship 
between climate and this disease will be readily traceable, 
_ without a knowledge of the times at which the beans reach 
critical stages in their development. 

Fungus Diseases—No new fungus diseases were 
reported during the year nor were there any exceptional 
outbreaks of the common diseases. 

_ dnsect Pests.—Borer continued to be the most serious 
insect pest on coffee estates. ‘he removals in the year 
under review were very high and it seems more than likely 
that the very dry May resulted in the showing up of many 
attacked plants which might otherwise have been over- 
locked. There seems no question that the position of 
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this pest has become much more serious in the last few 
years. It seems that there are ‘three primary factors 
responsible for this. : . 

1. There has been a succession of years of poor N.-E. 
rainfall which has been recognized as an important factor 
in affecting borer attack. 

”. As a result of the very depressed state of the 

industry, work on many snail holdings has been drastically 
reduced and other areas have been virtually abandoned, 
with the result that borer removals have become even less — 
efficient than they were. 
: 3. There are indications that removals on well 
managed estates may have become rather less efficient 
owing to spraying, It is not suggested that spraying has 
been responsibie for a direct increase of borer, although 
statements to this effect have been made. The infinences 
have been indirect, m that it seems possible that a healthy 
leafy tree may fail to show symptoms of attack when the 
soil moisture supply is abundant, although they can be 
discerned when moisture isshort, The iabour requirement 
for hot weather spraying has tended to leave little labour 
availabie in the hot weather for borer work. Borer 
spotting and removal has tended to be more and more 
concentrated in the monsoon months, when some afiected 
trees will have made a recovery from the symptoms which 
would be obvious in the dry weather. It is probable that 
the proportion of trees with concealed symptoms will be 
greater with spraying than without if they are only marked 
in the wel monsoon months. 

There can be no question that the efficient removal 
of attacked trees is of primary importance in dealing with 
borer and this must he at the base of any attempts to 
bring this serious pest under control. 

Other Work.—While on ieave the Scientific Officer 
visited the Imperial Institute of Mycology, the imperial 
Bureau of Agricultural Parasitology and spent a week at 
the Fruit Experiinent Station at Kast Malling, Kent. An 
opportunity presented itself of discussing coffee probiens 
with Mr. J, MacDonald, Senior Plant Pathologist to the 
Kenya Dept. of Agriculture. 

A meeting arranged by Mr. Oliver, Director of Indian 
Coftee Propaganda was attended at which a vatuable 
opportunity presented itself to discuss problems of defects 
in Indian coffee with members of the London Coffee 
Trade. 
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